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YR 6.141.2
T 2.4.16
T 1.188.7
FTAg: 3.8.4
Frgeag: 11.5.3
ISER: 16.17
BRG] 3.2.5

ISR 11.5.4.5
IAYUSTEIH 11.5.4.6
T 11.5.4.16
31qdag: 6.133.1
IS 22.9

T4 9.1

T 12.3

Figeag: 11.5.6
JTqEeR: 11.5.5
Afedarafg 7.9
Fqdag: 11.5.6

FEANRIRH(A: 6.165,166

IER: 12.12
Afedarafed 1.11.1.4

Afedrdfear 6.3.10.5
Afedarafed 1.11.1
AfadsTem 2.2.2.6

STAYLISTRIO 8.7.2.3
TRISTEH 1.2.5
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AFadeEtEd 6.1.8.5

IIAYLISTETUH 5.2.1.10
TEERUIRACN 1.4.3
TSR, 7.3.13
yeEEfd: 4.2
FHIAT: 2.35.4
STAYLISTRIOT 1.27
3rdas: 11.5.18
T 10.85.36

T 10.85.36
ITAYLTSTRIO, 12.8.2.6
At 6.5.4.1
R 10.85.37
31dag: 14.1.61
T 9.5.27, 28
IER: 10.17
3Tda: 18.4.56
T 10.2.34
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PORTRAYAL OF INDIA AS A MOSAIC OF MULTIPLICITIES IN
THAROOR’S “INDIA: FROM MIDNIGHT TO MILLENNIUM”

Shweta Awasthi
Faculty of Modern Studies
Uttarakhand Sanskrit University,

Haridwar,
ABSTRACT

Shashi Tharoor sees himself as a human being with a number of responses to
the world, some of which, he, manifests in his writings and some are manifested through
his role in profession. Tharoor has written several articles and books on India. The
books bear the imprint of refined intellect. Tharoor is quite passionate about India.
That is why, majority of his non-fiction work delineates one or the other facet of India.
The book under consideration, “India: From Midnight to Millennium” explores the
variegated nature of India as country. Tharoor, has discussed at length the socio-
economic, political and cultural aspects of India; the forces that make and unmake
India. The present paper serves to focus on the multiplicity of India as a home of a rich
diversity, of a rich pluralism, that’s manifest in both its social institutions and its political

democracy.
Keywords: variegated, multiplicity, diversity.

Shashi Tharoor has emerged as a forceful literary artist in Indian English
Literature and has appropriated himself a special place in the pantheon of creative
writers. His writings probe into the nature of truth in history, fiction, reality, and in the
contemporary world but does so in such a way that allows the readers to draw their
own conclusions of what is true and what is not true. He has tried to perceive and
interpret reality from all possible corners; each of his book is a revelation of some or

the other aspect of reality.

Tharoor is an ardent admirer of India. While he was abroad he regularly visited

his mother and grandmother in India. He feels that his writing has helped him to reclaim
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and reinvent a sense of his Indianness. He makes no bones about the fact that India
matters to him and that he would like to matter to India. But in the process, he is also
articulating a vision of India as a home of a rich diversity, of a rich pluralism that’s
manifest in both its social institutions and its political democracy. And that this pluralism

and diversity is something that the Indians should cherish and be proud of-

“I speak to it and from it, quite often, to audiences both in this country (America) and
in India. And I’m very happy to do that because to me that articulates a vision that
perhaps sometimes, sitting within India, people do not always see quite clearly for

themselves because they might sometimes see the trees but not the wood. (Interview)”

To him India is a country, which despite differences of ethnicity, language,
religion, cuisines, and geography holds together through its common allegiance to an
idea. To him if America is a ‘melting pot’ India is a ‘thali’. In India we have people who
are quite conscious of their separateness: their different clothes, different food habits,
their different appearance, their different languages and religions, and so on. And yet,
of, course; they share a common thread of identity. And this to him is the magic of
Indian thali with all those bowls on one plate. Each of the bowl contains separate dish;
they don’t necessarily mix into the next and yet they belong together on the same plate
and combine on your palate to give a satisfying meal. The single thing about India is
that you can understand it in plural. It is greater than the sum of its parts and he confirms
that democracy makes diversity safe in India. Democracy is a way of containing diversity
because it gives everyone a chance to play by the same rules and to aim at the same
objectives to find their own place in the sun. He admires and appreciates this diversity

embedded in India. He endeavours to interpret this multiple facets of India.

“I write of an India of multiple truths and multiple realities, an India that is greater than
the sum of its parts.... India shaped my mind, anchored my identity, influenced my
beliefs and made me who I am. India matters immensely to me, and in all my work, 1

would like to matter to India. (Interview: 2001)”
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Tharoor is highly optimistic about India’s future. In his book, The Elephant,
The Tiger, and The cellphone, Reflections on India in the Twenty-first Century, Tharoor
describes the transformation of India through a fable where a plodding elephant gets
transformed into a tiger. He has discussed at length the changing attitude among the
young Indians as witnessed in the Indian cricket team after the arrival of Dhoni. He
writes further that Sreesanth’s extraordinary hit over Nel’s head for six encapsulated
for him all that is different about the new India: “courage, assertiveness, a refusal to be
intimidated, a willingness to take risk and ultimately the confidence to stand up to the
best that the outside world can fling to us.”(2007: 34) He lays emphasis, on the cultural
heritage, or what he calls the ‘soft power’ of India. The assertion of this soft power can
serve to transform India into a super power. Shashi Tharoor’s celebrated book India
from Midnight to Millennium is also a brave attempt by one who is deeply in love with
his roots. He records the journey of India from the pre-independent status to the
achievement of freedom. As a writer, Tharoor is obsessed with India. Unlike Bharati
Mukherjee who favors American identity, Tharoor regards himself truly as an Indian.
“I feel India on my pulse,” he remarked in an exclusive interview with KHABAR: “I
go back frequently and I remain closely in touch with the India about which I write.”
The genesis of this book goes back to January 1996 when the author was invited in to
write a book explaining the meaning of independence in the present context of India by
David Davidar of Penguin India. The book “is an outcome of almost a decade of thinking
and writing” told the author to Rajeev Srinivasan in a telephonic conversation from
New York.

He readily exploits each of his learning and experience which makes his book
replete with several insights into Indian fabric. He wishes to understand and
communicate India not only to Indians but to the denizens of this universe. In his
endeavour to carve out an image of India, Tharoor explicitly focuses on the pluralistic
character of Indian culture which is constantly being threatened by the conservative
forces thriving in the country. Tharoor, like Nehru admires and glorifies the diversity

of India. Since the dawn of civilization numerous influences poured in this country:
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dark skinned Dravidians, pale skinned and light eyed Aryans followed by Greeks,
Scythians, Parathions, Mongols, Huns Chinese, invaders from Iran, Turkey and even
Ethiopia. India successfully digested and eschewed all these strains while at the same
time retaining its essential nature. Tharoor takes a close perusal of India’s geographic
status in all its dimensions and concludes that few countries on earth are bestowed
with such climatic variety. He contends that India would have already been declared an
“ethnic melting pot” if the term had been coined earlier. Pluralism is not new to India
and it forms its core: “Pluralism is a reality that emerges from the very nature of this
country: Itis a choice made inevitable by India’s geography and reaffirmed by its history.”
(9) Tharoor appreciates the constitution framers to have chosen multiparty system, as
no single party could have represented such diverse strains as are manifested in India.

The most striking influence over this country was that of the colonial rule of the British.

The worst of all the policies of the rulers implemented in India was that of
“Divide and Rule” the most venomous weapon. It destroyed the ethnic sanctity of
India by making religion prior to nation. India has not been able to rid itself of the
consequences of this ideology. It was due to the cultivation of sectarian disparity, India
where Gandhi’s principle reached its summit, it’s very independence was soaked in
blood and it still continues to bear its taints. In their effort to save the sanctity of this
country, the constitution framers had adopted secularism from western construct
improvising it according to Indian predicament. Indian secularism was based on the
principle of ‘Sarva dharma sambhav.’Nehru had defined the notion of secular state,
in1951, as one that: “Protects all religions, but does not favour one at the expense of
the others and does not itself adopt any religion as the state religion.”(Hasan, 2004. 60)
Indian secularism was not of exclusionist temperament unlike its western counterpart
which denies the existence of religion. He opines that his generation had accepted the
essential plurality of India. By rejecting the idea of Pakistan India had discarded the
possibility of religion being a determinant of nationhood. This was the idea of secularism
as understood and propagated by the initial administrators of India: “Western dictionaries

defined secularism as the absence of religion, but Indian secularism meant profusion
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of religions, none of which was privileged by the state.”(52)It was not irreligiousness
but rather pluri-religiousness. Religion was separated from politics. Since the time of
independence Indian political culture reflected this secularism .Tharoor regards the
victory of 1971 war as a testimony to the secular nature of our constitution, when the

major officials belonged to diverse faiths:

“The1971 war was a triumph of Indian secularism as such as for the force of arms: the
army commander was a Parsi, General Sam Manekshaw, the general officer commanding
the forces... was a Sikh, General Jagjit Singh Aurora, and the general... to negotiate

the surrender of Pakistani forces..., Major General J.F.R. Jacob was Jewish.” (52)”

This imbibes the spirit of India, a country that denies single interpretation. Each
and every perspective of this land is true and undeniable. Tharoor’s India is a “mosaic
of multiplicities”. It embraces all and confines none. Indians are different in many
ways and at the same time they bear affinities with the foreigners. He cites the examples
of Punjabis and Bengalis, who ethnically bear similarities with Pakistanis and
Bangladeshis, than other Indians. Therefore, unlike the Italian nationalist who declared
the need to create Italians, Nehru the exponent of modern Indian nationalism never did
so, because he believed in the existence of India and Indians since time immemorial,
even before the evolution of the idea of nationalism. He further states:”...The India
that was born in 1947 was in a very real sense a new creation: a state that made fellow
citizens of the Ladakhi and the Lacca divian for the first time... a state that asked a

Keralite peasant to feel allegiance to a Kashmiri Pundit ruling in Delhi, .....(128)

Tharoor highlights various oddities that help to give shape to India. On the 49"
anniversary of India’s independence H. D. Devegowda addressed the nation in Hindi,
what was noticeable about this incidence according to Tharoor was the fact that he did
not understand Hindji, but to follow the tradition he had to speak in Hindi, so the words
were written in Kannada script. Tharoor emphasizes that it is possible only in India
that a country can be ruled by a man who is alien to its mother tongue. Tharoor is

capable of citing numerous examples to concretize the idea of Indian plurality. Each
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incidence which he provides reveals the range of his study as well as understanding of
this land. He celebrates the moment when Roman Catholic leader (Sonia Gandhi) made
way for a Sikh (Man Mohan Singh) who was sworn in as Prime Minister by a Muslim
President (A.P.J. Abdul Kalam). This incident was sufficient in itself to exemplify
pluralistic nature of India. In Tharoor’s opinion any attempt to destroy the essential
nature of India should be discouraged and penalized, because any new friction would
ruin the spirit of India. So, we should glorify and contribute to this diversity while at
the same time being bound with the idea of Indianness; an India that is greater than the
sum of its contradictions: “If America is a melting pot, then to me India is a thali, a
selection of sumptuous dishes in different bowls. Each tastes different, and does not
necessarily mix with the next, but they belong together on the same palate, and they

complement each other in making the meal a satisfying repast.” (76)

The views of Tharoor as opined in “India: From Midnight to Millennium” indeed
reflect the pluralistic nature of India as a country. In the present scenario, when the rifts
created by caste, creed, and religion etc are getting deeper, such kinds of books hold

immense contemporary value.
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foran e B Th- 9t HEmet o 9 s § &9 wigr qun g we & w9 ¥ favd
A W 3ifRd el SHad | 7 9 & fou sd wefas el & fou fave ufag
?, S ol W Wi WIe @ WY SEAnt 9 eel i fashfad e ol T
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% 9 ¥ 905 T UG & SR G839 FreRr 7817 R0 =1 <ot e et A 3ot
Af off feorq 2, 38 1988 o g e forrod worel & &9 W usiiegd feran e ®, 7@l
fava 1 @ WA S ISIiad O St €1 9Rd shi Hie § S /w6 tfwm e we
o1 g Tiie | O I, S T, a1 9 gt €1 Wl € wehfa el & fow 9w oy
& IR T § S HU o gy S aRifesw et i o weEe 9 et &
w9 H oS off w2

ITHEN

I <9 e Rl w1 39 Bl 9RA od w1 I gehe fEwer e ey o
o e Tl shi WOEdl Te HARA § STEvE | qded g § ke qe i off
T3l 2 Tl § SR Tk el % S Wwy &l Yk ®Y Y Seehdl b & oy
TER off R ¢ STTETE TWHR T & foau gofsre Iodar, 9896, 984,
arererfirgla, eTreruRon, enefarehal e Afde TN & foehrE 1 agEr 3 & faw ufa
21 Yo% a9 =N YW Ry R WRSMR g i Sided R S @ SR |y 8
STEUE & THe B9 N & (aehmdicnss &1 fhd o1 ® ¢ STEvs 9H kR dedl
T FER-FER a4 2 °1 @1 € W T % GER Ud TR SN W FR Gdeh JH
wiftd g q:-TH: URYAU I 3 F 37d: T w1 Nfkrh wew™ 36 B9 A IR ot @g
ST § T 59k | € e YeH R A weenstt s <ifae T i off oen aeE
ol e St ® fop wded & foeh i seren fean s

ey geEl-
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Afew o # fafea gfe—safy faweas fagra ot Safrear
(fomr-si fagra & ufidea o)

Jrfan @t
HEhd-faarmeen

TR Hfgcd HeIfa=e

feeeht fovafomme, feeeh

ek W € AFa i o= S8 gfic & @l & gmen & fow aia wdt
W@ B gite-faam, snefeh-fomm & oqaftea sramu &1 fova 21 famm =i 5@ fen
ARG Theral THeft 81 fomM &1 Suafer & S8R W gie-Sdid i seael &l
Hs fowm & TF afed w9 § A # Ko § g S0 R foem & s
Irfas aegfeafd o yEntas JF W eefa §)

Tk i Yo I 331 € Fob o fomm & eifafer gfte fasra & faasyot
fgerr o1 3= Wid &l T IR AR T @ 9% HE W T, ST TR ha 7?2

Y Y 1 HIEM R I e ST TE favelv & W STavd Ww el
2?1 T & srfafer o5 € o Wi €, e got sdifqes o o gite-famm &9 gen? =i
FHIE U U BT | 9/ I W Hihfdeh, Ydiicdeh TH TN ® qe TSRl
o k! o aRgol 21 SRIv-Tr oRf % weifus ke § fheg 3wl H oft O”
1 ®qh Il hI TR € AT I hi TUH A Rl GUUN A TS & WeAH ¥ TeSHR
fohel 21 39 ®9H WM % R0 H S @ fed @ o% g6 e & geitew greed
A 2

gfte fawm & W& 1 FHdg TRE FGS & T4 § Qe 21 T8 v
1 foma @ o Frag o1 foewn, snyfie gafa & fm (Cosmology) ¥ ste=EisHe
Aol Tl B G et | qereifee erawor & e fordt gohR & @1eF eF 1 STgAe
&l B ord: 98 A vsdl € foh il & 9 o g ke wwon € ol e & wfdg
I et AR 3 el 8- 9% k7 Won & qRumEEy ste ° gea i 6l
T g TN F @ W H s 3 w1 @ f srnaRaggyen’ 9% 3R s 9
33 gU fomm & Tl g 1 it SueR @it o% ® T 1 W @ o e
)
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% g w9 o 5@ famm &1 sifverfa g8 ®, 59 &y o o 39 oy 0
39 ¢ 4B ® U 39 WY-1 | * enefren fame & fam-s fagra ot afsh-ufeher
ARAF-T0] | SReh-ad 1 & fogerd &l yadl aard) 2

famr-sim fagra

‘STEIUS’ SR % |t S b1 wimfe w9 €1 Wit ey usfer
g9 (Edwin Hubble) = 1920 &% 3w o o1qq feor # qren foh strepmemmmst & we
# T =g W B T WA iad R S8 o W R S eHenl T H el w9 | et
21 3% o SIS i vwed (eternal) e SqRedAeier AT ST o1l Boet & foderor
T =g off Ty gan fof S-S0 SeRTeriT Uk g ¥ R g W 98-99 TR ) WM
1 T A 81 W 21 TH YR A% B hierhd § We 2@l 3 AR A whi e
s F qrg-vr of den e 15 fafoss ad g6 9 sRve o Al STehRrrmst i
Y T g (point) W o & fovwle ¥ s=ve & 3@ g3l 39 favwe =
fomr-sf a1 S}

SfesEm & @ 9l S aad (George lamaitre) T8 (1894-1966)
7 39 fagr & 9UemEn 3R TR FeH T T el 9¥ ved I% fovd sta s
feafa o o o9 ws fommle & Wy fawr s T 39 faowe 3 afa w== fis =i
foa-f foran iR Sus 22 gu o ofafey § - foesw T ol 9 ot a& oo
fehciicX ufd Wehe ot & o Tifaae B gt Tifasiiet ofel @ syemremi fHfif ggi

sTfaeifen fava fagrr @1 AfauRe SR TeH §es o ffal ol 37 3T9ER
7 fava Ul ouf & oraue | HH: hordl 3R o B €L HSW 1 e €
S AT 120 FUg I8 o Tk IR faehic gen iR a9 o fava fagga = W
@1 B T8 FOR 290 HUg 99 ok ol @l qd ey 31k fodR | I o
M| 3T T¥EN Ia1e I FEeReT URET B SO HAiq 98 o1 <X & faue S 5|
Hisha i 3d: foehie Hed €1 T 410 HUS o qoh Hordl @il w4 T ety giifed
A1 T B ST T T aR R faewhie s fova & fosm @1 98 Tean s
2l

gite-safa gt fam-sn uftewear
fam—sn fagra 2 fagral w snaia 8-
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=
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. T 3 3T i U |rfaes 9Rehea (General Theory of Relativity),
1916

2. fowa & wam fag w9R (Expanding Universe, the Cosmological Principle)

W LN & TR § S/a 99 1 TH (t=0) @1 Sl & df d9shH, &
&1 =R RET (variables) srEifir e ot €1 o1 g8 fomr fohan e € fr 3@ wwa
qqEE F <a9 Ty S=u feafa o o) ueed 39 vy srafus weA eml fova o fSa
S § 9% SH UHY U WeHSd & &9 U HeH gie Tsdield o Sl R gd % SR
H I 91 A1l 3H 99F quEH oRal feult 9= (189K o feult) en qun w_ied &
e Nfueh o1l SH HA % U Rl SO i FASH TR el T € S Th YR
T ufianfid sTaeen & 21 q9 T HETUER RS g3l UehUs & ol 9l & 3T
& faam 3 % sroensti #Y Hhew H ¥ T N 7™ Hel (guts era) A gU
F1e (quark soup era)u 3gA ¥ Mg Fa1 M T fog fowiw FH yHIfoa
(.0001second after big bang) ¥ Uil B 3T YW Fhfd 1 T4 9N T Ul
(Particle) den (antiparticle) & &9 ¥ ol I8 FU-Ufdeh0 T Terll ol o
3T =t 9 - ToAa, WieH, =q2iH, UISie, Wi, <, T=IrgstH, TEagHi| %7 &t
79 37ael i wisAl (Plasma) el T 81 RTeE & SER ot STEve ST YR
% I WEY % 8 IR 3ITYA UL FoA WM & AfARe Uepfd o1 fAfeheor AFT off o
q §o7 9 R fafsheor i & R TR T SIS YSH B W@ o1 99 ST | W
faferor i o1 a<iea ol usred wued dig fa @ yEifia @ w1 e fed aome oSt 9o
iR @1 o qen weFal %9 & W oeftl mefaere & iF fiee 9] qusen iR & |
aRa felt & S 21 g qaEE =32 % 3R W % gam & fo Suged el 2
39 feafa o ifsta deermor (Nucleo synthesis) s/ @ifem Aifa (] =¥ +
W) it oA B B qe 13 Wide W gie SR 13 9iaei ’E =g SanT s 26
wiaerd AET Eifaas s §) merfaehie & 30 foe o1 Hetyd @a 26: difaag i
AT 74: TEGSH MTH (FHad W1 &) | qRAfdd & T 39 {0 6l i B
FBd € S 9% 1 UMUK 21 TH U9 SRS Al g™ 1 U 3:1 o S eI
ff IR qe SR A wrel H fgerar 2

7 frafa 3 @ av 9% foemm @ 39 &= o a4 g9R feult =
O o w1 g T qen Uil o YR 9Ri feened § g T 9% ey solde & Ay

(20
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Y M & & U STge o1l 39 i H SA H fo=mE wargst st O g5l 3 T
Hreellh & afieeo (periodictable) & SIER Hwet @17 afken qwamy) (arefmsd:) o
grett 21 10 FUg ad =15 R (gallaxies)T =& (stars) @1 78 (planets)
T T THUE S T g fe-dT % wd (T HA) F 10 ¥ 20 3RS a9 )

forr o g ot mrafaew afterear

FR % TTER ol ifaeh SURH SR (3iffa) & frarms e & gfe wm
S TR Y g2 | 36 fohareneh foerft o ol sB7ag o o119: o | Ydlen! § Ufafted
foran T ®1 z@ et wie § i, o0 Ypfa &1 ge7 9 a9 €1 T fomm &%
FHUI-UfeRvT 1 faffee w21 erdm yfa @ fafeto @@ €1 gfe o feifd 89
fafehtor 1 welteh WM 1 o] & STUR 6 UHT Wehia & go 9 (fir, 9%0r) W HiH
FT TEE A1l AR H RN 1 T Aemved 354d g3l fRarek 7 g et wifem
H TER Fohal Td Fa & TROTREEY eHI- 7%l fasqd §9 &l W< g7l Yhid &
79 faggaed i Tedt: 319 el T 7 S fomm i URftae stawenstt i afFfed wdt
?1 6 el ® geg i five Squd gl Hes W 39 Sl 1 Wit feuaned 21
FOE HUSA 10 T 72 H AfRKH & AfF-awes (fam-sm) & W Ave S 2
‘ardven’ o ot gd el T () Sk & ded § Hergd sreiq enfiwm
% Hiferh Tgrel 1 Tosaferd Hemved 1 ¥st fe=AeR Arve: = gd + 31ve: ¢ foe
e g = W H ]y § "Rk fuvs sreiq feemkies fuvs g 2

Teifeehie (far-sfT) & gd & M@ T (initial conditions) =1 o
31Ifq HeTforehie i ga, T aRfeafael & #ro gam, sqe 99, foum o Sucte =&t
2 ool fom[ § 98 I SUced © foh WRIeehie % HHT Uhid % Fo9 Wi W et
o1 e o i fafehtor &1 o g7 9r 9 sifue ol e SAfaRed 39 meifavsie
% B % HRU % e W g 9 6 ]| Hreg § 39 Wefaehie % R0 $R-99 &
®UH G HE T B| HIES % SER Fhq whi g e gerwi ed: T
wfta seiE (dead lock) =i feefa seqm &1 St 21 g T &9 % S 21
FAT 7 W Wiplaew feufd & g wer 310 99 % FaRm 8q 3% g IR dad &
®q H H9ud foRa S 1 98 ®UF SYeR g fafeRtur TR & wides §1 9
fafertor Sl B1 38 3R 3% (STR) G aSI9IG o1 ST fhan STl 81 ot i

(a0

—— T TS, R {150)
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IS oot o9 FoM | o el T @1 39 Pl St @ 9ued ofd: Yesdford el
a1 ¢ Toreh aRom ey g8q siftehme (fam-s) e 21 saeg o 56 Sifenne i
feuamsd: st o B Sufug 3 fewvasd w1 dverR § g eI Ao W © SR e
? - ‘e SEME gE ey g " eI UYHd SEHA Hne, " 3rd:
fezoed, dver @ gereR Saafedl @ 2

T W WET

FR Fl (9/54/10) et & 56 ‘oral wwvi g qw: eifassq’ fparere U
T 1 She Hied ATHRET I3 Feod o 79iq g T {9k &l 9fehan & are o
ek A Fedl T - ‘HTeM wed g fvd ffed s’ 9 @ Ta wHR sl g
T HeR W H feord o qufy a7 YRR Afass=<il AT’ el 7 3/ AN Al
forarelict o wifemr o fres 2/17 ® off et T R - ‘7q gV 99 T TS SHA
o o =@l o o fomivan @1 "= 6 o B ‘e W A Wea ! 9 LedfEd o g1 I
1 T T IR o ol I8 FEH I I YA fohacHs ad & T STaUE®
fearfa 21 99 @ud @ 9 9 71 3T TIeRIY Sl WIfaREy U SO Bl € 96l I
212 g Stau & o 98 99 . 2/14/2 H 9 of yHiivE e §1 AfE g shaed
B A 3% % 5N SqH 9 AT R FH LN & Gehall 3G I M ToREE e fearfa
A 21 I fafka & fom goaie 9w (particle) o (antiparticle) ®urafd gH W 9\
(radiation) ¥ ufafdd & ran © den fafesor fasea g4 W wor-wfaskor  uRafda =
St B1 39 wehiE TRl W Soie WM W 9o aw faer w1 fKen ¥ winge gen v @
@ Tt o %" S € fop ST STt ot o1 fgfa sraww B1 9€t = fenan
FA% ol A ¢ fraent Ao Y @ R

T A 917

FT% AUSA 1, G 32 I A1 55 € q FIOg HUSH 2 % G 11 T 23
1 3ol T €| TR o L9 o Ul i a1l 3R T 81 BIe] 1/32/15 i Sl
H gl T 2 foh 3 S 1 Tk kI AT H e SR feord € qen =-steR el
@l & o7d I I 7 W 3 YHR T8 W 2 o 3% YR 71 =1 W kel 0 € TR
7= Tovaerdt wd gfte @1 sifgdia @ 21 fes gd 1 fse gfte s i sae e,
S Fehfa b1 @ B, € A 9E 3= 21 W favd & ey e foe ey g, S

A\

- G9H:, R 1151}
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T g el e off TfaHe @ 9% 3 217 g 13 1 3 A U IeRErs i iy
Afoeafer 1 € 5 ' Weh: o1 favd oTuen Wy’ 5 A gt T € Tl Y, 9 o8
el & wTvead gfteshdl €1 31: 3% $YeR 1 € AW @I

Frag § i i ot dver el T ® qun g7 foees wer 210 f A kit |
7% I AR R R IRl A A o g7 fawes wer 21 36 fatuary & ey
AT BT 3Te9dsh g1 o7 31f: vsg fordt = 1fiea & ford 7 o 3= & ferd
& YT I 2| @ YRR TF B AN A I - e ¥ gE-AH 3tgq fafg
Bl ® 3reifd 9% aen SIfi U € WER el & W € S g9 & o u-wd &
30 U W T ¥ 9 qE FoR B A - TH G5 fawn sgen 91| ‘T g g
wHeqata’ o fifed 21

T I AR H 2

9 &I A W AT e T R A Ras 9 o & st faw

%I, d I M TRfdh JaT8 ! T Tk oAl 3Td: IF & M & o gie faw™
% W ST SYEROT i TSI o1l Twl W 3l YRl % 3% B i oI hel T &1 g
1 TerE TE § O I Wipfaeh o o S g8 it srerives fefa R

TG-dd o5 hl T = ITThF

Frdfsh Al H 98 oA G © SH-99 IS SRl W g o1l RIE”
1/33/7 f A= 39 fq98 W qaic YHeT Slerdl B B § 9: sk sAfdravel & fod
T g 81 T: = olish, 9. AL, 9. 3091 AR K Bl b IR g A U W I
RIS H gT o, IRl qoraw ol ged A0+ Aved |, Sied §¢ YuAral § Jehrn T4 o)
foi & 19N 8 e gedl ¥ oifd @ 79 o Taifral & o o feer 1 Seiied o
T TR f FeAlh & W GRK AHN F TH TS BT BT G FH HL @ T

T: . 1/33/5 o W W 98 oaqrEn T 2 fh enen # fud o7 @i wemne 9
foehret T TN a=t o =g aarEn v ® o 9 1 T S 81 I kA I, Whidh
ol w1, Sofifer Sohd 1 foieht 21 UE w1 e - MR- Yot -gea rerfq
TS| 9 H TS ¥ T e R < H A 39 a2 w1 A © % gfie =
T Y THeRl™ 1 YU 9 9§ I feRa T

e 3T U, TEHWIX R0¢5 @7
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IT-HHTET

o5 I hi S oo g W T W 9 g €1 o g o 31 € ggg e
(4.), 1a: o 1 21 © STt ggg! o9 Ygadl, O 1 gear (density) W Fel
g a5 | e wm P fomm @ fafd g © % ywifvd 999 R w7 eveentt eml T
AT 5o ol WIRH HEd &1 a9 W @ A W HeTWRd (1/65/14-15) & SIER
el ORE el W W 116 e BP° o Tl goF Weil 1 Wdleh B I7d: ol
STt gadt: 39 9 9m 9 fAfda gan om 907 3l € o9 =Y R W oAl THHR A
2 foF o1 ot T, ok geH Tl 1 HUSHRR SIS ol oS ki Fel § kel - ot
ToRaTHe T % % STaUY i B i 981 ©§ HHK KA % T $¥eR 7 feRturey
a5 v © o7 1 Trawror T sfifss steria o difass wifem g e @, st
i Fafa e 58 s & o <R & gfie fao %8 =@ 91 a1 93 & 3dfd g8l
9 a5 I S Gie-Saara T g1

TEEE GH (10/129) H THYSRAR 1 ST g3 € -~ * SIS TIer deeh
eI T Tor=aare’ =8l a8 wdren e © T $ver 2gfed o, 9% $ver fee %' Wi
% Wi § foemm o1l IHHT Sl gie TsiA i 3981 (HIIsy FHadans 794
YoH FRE) FoiF foeme off St 3weh W9 9 Ie1 Yo WS o

T€t HEA e R (suprimposed) SR wX { TR € SR 3T T
i 1 =q=T T BT qYE A BT kel T B 1 oA el o7 e e €9 i
% HY SYRIA JHA Al 964w | o T dw A9: § JHd HeiA wfed Fritd
EilCil ]

AL & STER UHfd & THIfdfa 7 oI vifed @ YRR & Horad ol
osaterd TR HE SIAUS i Icdfd o1 Teh A T SRor Fefeardt weeifera T
YR & © 9l T YR o WEY Yol dvd ol Wik ®U & 9g ¥ HUHT SN Hl
21 U ® T ®Y FH 9 (FU-UAHU- = owo-fE) SR fafwwor (Wm) ?1 seen
THYeRAR Hi ufan sifyeafed €1 Fa] TESEEd % oER ‘W 9fF faved
FATATTBIEINe ' a8 9fff Hl =R IR ¥ = Hih 3 A YT § FEIve i IR
F ferd 1 Frog | el B-dq geedl qearwitasr’ srefq dveR (sET) gfie @ T
a0 SO A B Sl §1 YRUgEd b STHER (YHfA + S +SIq SER Th U ©

()
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A feam@r R0¢8 (159



RNI : UTTMUL00029 ISSN : 2347-9892
9w sifarelt €9 @ goie ¥ feod €)% Sirgereiiar & STER ge gd s
Ypfd 1 HRT FhR ol &R gy 213U foadd 31eR 3ew € S R 2w 71 he AW HE
1 B1 GOR 1 o, SF=REd 84 & FROT 98 FH2f T T&l B, o1d: 37eR Hal Sl
T T S &R IR TR T A W fowe 7 9% 1, Y§, 95 IR qRETEamen Sohte
e d o= E R

STl gesl oiieh &Rg=eR T =
& FEfoT i HeEseR Il T 15/16

SUH: YEUET:  THCHRTEG: |

T ArehTaHIayd favcied svar:|| T 15/17
A 1 I & SUMNg | S W § el T R

STRToT TRl W efientet | eifi-fuvg Y Scufa o qea famme & S S T
1 M qeA ol 2|

HETRA H STfGehTet 1 fooRw 39 YR 80 - Sk H S T SHUER 9
A A1 q9 U Jesn-rgue wigHd g3 S Sty ol g w1 g o @1 enfg gfte
" 98 7= fe=a fafim &9 9 <@ T 5o 9 wEy g Sifada (FEE) g
T A 9 SAfea | 98 AfA-Tyve W (homogeneous) T AN o 98 Y&H
STTH A RO Ug TS AH A Feeqed arer ol

AR (474) W 3MfEehtet 1 foeRo 5@ yeR 89~ dver fAfi swror fmfa
IR YHfd IURH RO & Fiwfad HEET HeM (Fedt ;) ok 9 siffuve wgsda
BT € S ST T SiSted 9 SR g gl

TH YR IE 3Nkl o Her fyve (fam-sim) & wigedd g w1 IReheu &
A YRR o, I8 UReheudl At aieiyd of TR SR Scor@ AWt A (epic
literature) o st gam 21

gite-wreh-fagra i wrdfae afteredsn

FTAE & STER 3TE Yhehral w1 Joradn § iq €9 | foerfad aredi stawen
A wel ST U sTeensl 9 oRan 71 ured w1 st ferfa steren ey wan efsfa @

(e

e 3T U, TEHWIX R0¢5 {154)
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sAfefa g1 Frontt wifer 61 G 21 o1 SU 99U €9 1 WG Mffa Ha1 T 29 6=
ot a1 Ifefd & &9 O et wn @ - fir, 9w, s fam, a%un, st uw O
& A THE Wihd FEEl w1 SR wer wn dp¢ fi 3R g% %1 §9 © qen srHe
39 9Tt €1 Oo TR H e STEEd FUll Ol © S TR SiedfEd, W g9H e
I, HM T o1t €1 SR e Siren-vifer o U o @1 gfe o Frefe g W erdm
1 G | 8 S 21 fomm o i fafeor @l @ aRymo 5t deferl @ freem
9 79 L g7 diehl ol Gger H T 21 3t (urg 7 = e e @) e,
fer 3 aTell Oel wifs & den (org a9 = o ) $aferd ikl sl o kT T
HA T FTOR 10/64/5 T | T, w01, oA fawiuey orT &% WEd W YR Sl
T RPC T W el T ® R - © orEve qol Wiaveitk qed (SeRe) omfe yRiwew
gmed (initial capacity) % S 89 W FEgw WA, A d@ T aw0 @A
(foamafe) W TR & T I H 5991 FW o, Mg 39 HH d (STqEuen:) T 91
T 37 stfo=fed AF | S ool 9wiear’ 9 W ol oo aren s, fafay w9
T gohe BM W (TELRN:) STeR! TV g 9§ Yo BTl S & &Il § A 0 61w
% 9% Ta vad RO & gw GiF Rl & geer 9 @ R

T T W 3T Sea-Taa ¢ fis-o%u Wi o1 ge4 9T s @1 fos-aeo
Tl & SIS T HU-FAHU1 7 e IR HHIHF TSig HI % Hed (aggregate)
? i T SoncHsh wTelg, Uil b1 Herd €1 i SeEie fafetor €, erdmn sifefera |t
w1 T ?1 fafed € foR e W e o <o €1 o gent! et T {1 wehrer off
Tt T aren © 9o ‘foy Uy g tufq st aEee, THRe K o 'l
Wehe Bl ©1 SR 1/136/6 | ot ST i el SRiH 9 Yehrey Uyed ol el T
?1 Freaa & orfen w61 gd e e

o @ g4 T8 9 © o faeg o el Su-ufaewu % Sig % Sfaq ad gemE
o HA % gRomHEeEy fafeor ) Saafd Bl 71 FE 92 Helied @ TR awu (k1) T
fim (ufaeror) & am 9 s (fafson) =+t safa gkt =

Tfsshrel § gy goi-dw o % S B €1 Jol-a i 39 fRawfa
T T Wedleh 3T: B1° =801 Wiehfdeh werd A i 1 a1 21 T o o e
g T oo o1 (Hadrons) eifres fepamsiier aen fvan & emesfendl €1 3fd: =0l
YT oIl 1 HeMd §, 39 = o faa-sv foammien (Leptons)
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E- Learning: A Few Learning

Pramod Kumar Rajput

Associate Professor;

Department of Education,

L.P.(P.G.) College,Bulandhahar , U.P.

Learning tendency and the process has been the one of the basic instincts of
human being. The process has been continuously evolving since evolution of Adi Manav.
The level of learning shapes the material product and cultural milieu and the culture of
a given social unit in a specific time and space. However, with the advent of “Modern”
age the human interaction at the global level increased and so the processes of learning
are being shared in a more meaningful way. The Power-Knowledge combine theory
along with other factors encourages and attracts us towards a common learning process.
Since the last decade of the last century with the advent of ICT a new term e-learning
has been coined to indicate computer and network-enabled transfer of skills and
knowledge. E-learning applications and processes include Wed-based learning,
computer-based learning. Virtual education opportunities and digital collaboration.
Content is delivered via the Internet, intranet\ extranet, audio or video tape, satellite
TV, and CD-ROM. It can be self-pace or instructor-led and includes media in the form
of text, image, animation, streaming video and audio. Undoubtedly it is very useful

and advantageous. However, it has some serious limitations and doubts.

It is dependent on technology. Learners need access to a machine of minimum
specification as dictated by the e-learning supplier or access to a service with a high
bandwidth to transfer the course materials in a timely way. Managing computer files
and online learning software can sometimes seem complex for students with beginner-
level computer skills. Technology issues that play a factor include whether the existing
technology infrastructure can accomplish the training goals, whether additional tech
expenditures can be justified, and whether compatibility of all software and hardware

can be achieved. Learners need to have access to a computer as well as the Internet. They
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also need to have computer skills with programs such as word processing, Internet
browsers, and e-mail. Without these skills and software it is not possible for the student
to succeed in e-learning. E-learners need to be very comfortable using a computer.
Slow Internet connections or older computers may make accessing course materials

difficult. This may cause the learners to get frustrated.

There is scope of material incompatibility. Some materials designed for one

particular system will not function properly on another operating system.

It is not suitable for all types of learning and training especially where interpersonal
contact is required. Any skill that relies heavily on inter-personal contact although

these course could be supplemented by e- learning.

It is not suitable for all types of learners. E-learning requires a high level of
self-discipline and personal time management. E-Learning need to be highly Self-
motivated to take full advantage of the medium as the medium as often the online
learning experience can be impersonal. Working through ‘packaged’ programme can

be irritating. Learners with low motivation or bad study habits may fall behind.

It is too easy for some institutions to defer the photocopying costs on to the
learner by placing all lecturer notes and course handouts online. Such practices often
mean that the course materials are in an inappropriate format for online learning. Course
providers need to develop new technical skills and course design skills to suit the new

medium.

It is experience that the Start-up cost of an e-learning service is expensive and
the cost of production of online training materials is very high. Significant time needs
to be invested in Course set-up and in ongoing maintenance (checking links, updating
course content etc.).Slow Internet Connections or older computers may make accessing

course materials frustrating.

It is still on Human Support. E-learning is still dependent on help on either the

course materials or the software.
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It is not an alternative to Teaching. Electronic Communication does not
necessarily provide a good match for face-to-face communication and is more linear
than face-to-face discussion. Instructor may not always be available when students are

studying or need help.

Synchronisation is difficult. For some e-learning methods, like webinars, online
conferences, etc. where students need to participate simultaneously, it is difficult to
synchronises their schedules to attend at the same time. This is especially an issue

when e-learning process covers two and more countries with time differences.

There is Strong requirement for self-discipline. Not all users participating in
online courses are disciplined and can spare time for studying on their own. E-learning
requires a higher level of responsibility at the hands of the participants to plan their

course participation and preparation.

Internet connection and uninterrupted power supply is required. The use of
many technical application in the e-learning process (webinars, podcasts, video
materials, teleconferences, etc.) requires a high speed internet. This is a problem in
developing countries where Internet infrastructure is not well developed and uploading

and downloading processes are very slow.

There are Languages barriers too. Training in countries where spoken languages
do not coincide with the main languages of developing software for e-learning programs
is an obstacle. In training environment where trainers are International consultants and
experts, costs of the project might drastically increase due to the need for translating all

language materials in to the local language.

Cultural acceptance is an issue in organizations where student demographics
and psychographics may predispose them against using computers at all, let alone for
e-learning. Reduced social and cultural interaction can be a drawback. The impersonality,
suppression of communication mechanisms such as body language, and elimination of
peer-to-peer learning that are part of this potential disadvantage are lessening with

advances in communications technologies. Another disadvantage of e-learning is that
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students may feel isolated from the instructor. Instructions are not always available to
help the learner so learners need to have discipline to work independently without the
instructor’s assistance. E-learners also need to have good writing and communication
skills.When instructors and other learners aren’t meeting face-to-face it is possible to
misinterpret what was meant. Introduction of new methods and technologies always
creates frustration, especially in people who have more “conservative” mindsets in

relation to training and education.

The pro’s and con’s of e-learning largely depends on program goals, target
audience and organization infrastructure and culture. But it is unarguable that e-learning
is rapidly growing as from training delivery and most are finding that beneficial. The
clear benefits to e-learning will guarantee it a role in their overall learning strategy. E-
learning is among the most important explosion propelled by the internet transformation.
This allows users to fruitfully gather knowledge and education both by synchronous
and asynchronous methodology to effectively face the need to rapidly acquire up to
date know-how within productive environments.E-learing delivers content through

electronic information and communication technologies

(ICTs).According to the use of these facilities, involves various methods which
includes systematized feedback system, computer-based operation network, video
conferencing and audio conferencing, internet worldwide websites and computer assisted
instruction. The delivery method increases the possibilities of how, where and when
employees can engage in lifelong learning. Finally, we conclude that synchronous tools
should be integrated into asynchronous environments to allow for “Any-time” learning
model. This environment would be primarily asynchronous with background discussion,
assignment and assessment takingplace and managed through synchronous tools that
integrate into the asynchronous environment. It is also finding that E-learning seems
unsuitable for those individuals without self-discipline. Sometimes it requires a lot of
self-discipline, mostly because learners are busy working adults as explained earlier.
Besides, E-learners also seems to need preparatory training especially in ICT skills in

order for them to get used to e-learning environment.
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To sum up, e-learning is an important tool of transferring knowledge and skill
but it is not an alternative to the age old face-to-face humane interactive methods which
is learner oriented. To top it all the prerequisite of e-learning is the minimum level of
learning through the Instructor-learner interaction. It implies that even the base of e-
learning is the face-to-face learning. Hence, it may be used as complementary-
supplementary to the traditional learning methods for overall quality enhancement in

the learning.
Conclusion: _

Education encompasses teaching and learning specific skill and also something
less tangible but more profound, the imparting of knowledge. Positive judgement and
well developed wisdom. Education has one of its fundamental aspects the imparting

ofculture from generation to generation.

The process of transmitting information has been named as “Communication”
Communication is anything that conveys the meaning that carries message from one
person to another. Now, the dissemination of information takes place by the use of
communication technology. As such, a new term information and communication

technology (ICT) has been emerged out.

Now the Education has been benefited by the use of ICT in many ways and at
various levels. ICT may be treated as a revolution in the educational system aimed at
improving the effectiveness and efficiency of education at different level. It changes
the way teacher teaches and students learn and do their work. It makes learning easier,

more effective and more enjoyable.
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Abstract

Sanskrit is known as the oldest language spoken in India. Sanskrit, being the mother of
all languages, possesses a rich grammar which was penned by Panini around 2500
years ago. Natural Language Processing (NLP) is a field of computer science, Artificial
Intelligence (Al) and computational linguistics concerned with the communications
between natural (human) languages and computers. The idea of using a natural language
for computer programming is to make it easier for persons to talk to computers in their
native language. Among all the Natural Languages, Sanskrit in its style is identified to
be the best language which has minimum deviation. This paper describes the contribution
of the Panini's approach to the Computer Science, analyses the features of Sanskrit and
suggests the use of the same for Artificial Intelligence like NLP, OOPs (Object Oriented

Programming) studies and applications.

Key Words: Sanskrit, Panini’s Grammar, Ashtadhyayi, Computer, AI, NLP, Database,
Metadata, OOPs, Array, Recursion, Polymorphism.

Introduction

Panini is the name of an ancient Sanskrit philologist, grammarian and is considered
the father of Indian linguistics. Panini is known for his text Ashtadhyayi, a sutra-style
treatise on Sanskrit grammar, 3,959 “verses” or rules on linguistics, syntax
and semantics in “eight chapters” which is the foundational text of
the VydkaraGa branch of the Vedanga, the auxiliary scholarly disciplines of the Vedic
period [1][15]. According to Charles Babbage “The structure of Paninian Grammar is

nothing but a computer program”. It has captured the base of universal principles of all
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languages. Computational Linguistics requires formal rules for analysis and generation
of languages [2] [3]. In the past twenty years, much time, effort, and money has been
expended on designing an unambiguous representation of natural language to make
them accessible to computer processing. Sanskrit is one language, which for the duration
of almost 1000 years was a living spoken language with a considerable literature of its
own. Among the accomplishments of the grammarians can be reckoned a method for
paraphrasing Sanskrit in a manner that is identical not only in essence but in form with

current work in Artificial Intelligence [4][5].

Sanskrit is a natural language and it can serve as an artificial language [2]. Sanskrit
includes economics, astrology, science, medicine and mathematics. The simple reason
to use Sanskrit in computer is that its grammar is very strong. In the comparison of
other language there is no failure and exception in Sanskrit grammar. Sanskrit with
computer tools will promote the ability in human beings to apply their characteristic
which retains the control of the technology within humankind. The researchers deal
with the ambiguity data in Sanskrit grammar of Panini to make it suitable for further
computer processing. Vibhakti in Sanskrit improves the existing works which extends

the current system and develop a complete parser [3][4].

Many benefits of Sanskrit may find use in some areas of computer science, especially
in artificially intelligence and knowledge based system. The opinion expressed here is
that a Sanskrit based translator like interpreter or compiler may have to be developed
to extract the unknown resources in Sanskrit technical literature. Natural Language
Processing (NLP) is one of the technique through which humans can interact with
computers [6] Since, NLP is interconnected to the field of human—machine interaction

there are many difficulties involved in making a computer understand a human language

[5][6].
Literature Survey

Panini's grammar which is a collection of the 4000 algebraic rules and Meta rules has

been analyzed by scholars. Kak[7] reviewed Paninian approach to natural language
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processing (NLP) and compared it with the current knowledge representation system
of the artificial intelligence and declared that Paninian generative rules and the meta
rules could assist further advances in NLP. The consistency of the system of Panini’s
rule, as tested by Fawler’s Automation, were discussed by Staal[8]. Brigs[2], Ingalls[9],
Matilal [10], suggested that many contemporary developments informal logic linguistics

and the computer science are rediscovery of the work of the Indian master.

National Aeronautical and space administration (NASA), considers Sanskrit as possible
computer language because of its complete morphology that leaves a little room forever.
Many Sanskritists hope that one day Sanskrit will become language of the world. It is
a clear and precise language structure that enhances communication in an open
alternative mean for expression. The foundation of grammar of it is created a solid
base for India’s largely self-propagated path of progress in Philosophy, Law and

Governance, Art theaters and Music Epistemology, Mathematics and Computer science

[5].
Dual Case of Sanskrit

There is a unique and beautiful feature of Sanskrit which is known as dual case. This
dual case is not present in any other language. The significance of dual case is ignored
in almost all the languages which lead to confusion while processing dual and plural

but this ambiguity is also removed in the highly efficient and organized Sanskrit grammar

[2].
Panini’s Grammar

About 100 years ago, Panini the founder of the Sanskrit Grammar, was considered
only a sage who establishes the Sanskrit Grammar in his major work Ashtadhyayi or
Astak [11]. He represents the framework for a universal grammar that may apply to

any language. Panini formulated 3,959 rules of Sanskrit [2][15].

In the year 1989, Dr. P. Ramanujan presented a paper that Sanskrit Grammar has

something as a generator of the other languages and this is the most perfect grammar in
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itself [5][12]. This grammar has to do something with the modern theoretical Computer
Science or Mathematics or a Computer programmer who can just identify that how the
theme of the modern programming language was drawn by an Indian saint before the
2500 years ago of the invention of the computers. Ashtadhyayi, which is a collection of
the grammar rules defining the structure and the syntaxes of the Sanskrit language
[12][13].

To work with computer, programming languages are meant and there should not be
any ambiguity in the computer language. In the programming language, the rules, syntax
and structures should be very clear and well established. This is the point where there
are great similarities between the programming language and the Panini’s grammar.
The Panini’s rules are based on the microanalysis of each syntactic format and there
are many similarities between modern programming language application theories and

Sanskrit grammar [15].
Sanskrit is Generative and Object Oriented Approach

Feature of creating new words is greatest unique feature of Sanskrit language. Fourteen
Sanskrit language sutras (formulas) given by Panini are known as “Shiva Sutras” or

“Maheshwara Sutras™ [5]. Following are the sutras:
] TS 2 TR 3 TE 4 T3P 5 I 6 T

7 SHSUAH 8 "H9[ 9 ¥eHY 10 SIS 11 WHRS3YEIAq
12 s9q 13 IMHEY 14 B

These 14 “Shiva Sutras” (formulas) have been used to make the useful sentences or
statements (Pratyahara’s). The whole Sanskrit language is a set of all these 14 sutras
(rules). All the sentences are formed by these above 14 basic rules [5]. Classification of
all these is possible only through object oriented approaches which is there in Sanskrit
grammar. So Sanskrit has an object oriented approach as compared to any other language
[14].
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As an Array:

The last vowels of the above Panini 14 formulas (Shiva Sutras) disappear as parallel to
the same concept of the null (\0) character in character arrays or strings. Panini defined

as follows-
S ENE RGP
THREIRYH AqEs & (1-1-60)
T A
TR AMY: VI eI (1-3-9)

This sutra means the non-visual expression of any vowel is called @, In the similar
way a special character null (\0) is assigned which does not came into the existence

while using it. For example:
S E E T A \0 R A M \0

Here in both strings SEETA and RAM there is a null (\0) character at last, which has no
value in output result. In the same way new line symbol “\n’ and comment lines does
not appears in the output. Hence by imagining above facts we can just identify that
how the arrays are similar to the concept of the Shiva Sutras. The concatenation of two

strings was also defined by him as f&r as follows-

TAISTAU: AN (1-1-7)
ScReafed gal: FarEa: 9:

As a Recursion:

Panini used Sanskrit as in mathematical representation form and many conceptual
techniques, which are similar as the theories of the modern programming languages.
Recursion and Fibonacci series are some of them. Fibonacci series explained in Sanskrit
as regenerative for computation. Panini did not use all padas in each sutra to complete

the meaning of the each sutra. For completeness he took some padas from previous
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sutras. Now there become a situation in which a sutra is called within itself and this

process is called the recursion. For example:

TS~ BT SURYT SNSRI

PR I8 PEueenE qag (1-3-3)

In this sutra there is a recursion of 89<?. This term is defined in the another Sanskrit

sutra

T FERTONONTS, SR ferg TR
T FIATRINIRIN Tfehifeiar: 1|

Also used this term in the definition of the nasal word as follows-

ITRYSTIATIF 3q (1-3-2)
Database and Metadata:

In computer data is the collection of the raw facts and figures and arrangement of this
data in meaningful form is known as information. The collection and store of the data,
records or information is known as a database. Panini used following databases for the

Sanskrit grammar [5]:

e Aksharasam Amanaya: There are fourteen “Shiva Sutras” which work as a data

to pronounciate any word for the Sanskrit language.

e Sutrapatha (3 3): There are 4000 sutras in which 3983 are specially in
Kashikarath.

e Datupata (¥1q 913): There are 1967 verb roots and if the Kandvadi roots included
then it becomes 2014.

e Ghanpatha (79T 913): These contain other relevant data like primitive’s nominal

bases and avayayas.
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These four are called as the Databases for the Sanskrit language. Data about data and
the rules contained within databases is known as metadata. Sanskrit analysing in
computer or how machine analyses or identifies the word in a given sentence as following

structure:
Words > Base> Forms> Relations
Polymorphism:

Polymorphism is a feature of object oriented programming which means one name
having multiple meanings. Panini pronounced the similar approach. He explains a word

having different meanings. He described it as follows:

SIS+ : | (6-3-9)

I st (2-2-23)
Following are the examples which show the polymorphism feature:
(Gajananam) TSI

The mouth of the elephant.

Lord having mouth of the elephant or Ganesh ji.
(Peetambar) UaT&:

Yellow color cloths

God having yellow cloth or Vishnu Ji.

Above example show the run time polymorphism. A word has more than one meanings
and it shows that how the seeds of the concept were used by the Panini. So it is just
similar as in modern computer programming languages like Java, C++to use a function

according to the programmer’s purpose.
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Conclusion

This paper described the contribution of the Panini approach to the Sanskrit Language,
Computer Science, analyses the features of Sanskrit and suggests its use for to-day’s
computer science and its applications like in Artificial Intelligence NLP, OOPs (Object
Oriented Programming) studies. It explores diverse key characteristics of AI, NLP and
how Sanskrit fulfils all the requirements of a Natural Language Processor. The Panini’s
grammar, rules (sutras) illustration of the operations, metarules, transformation and
the other features make his grammar as path that lead toward the modern Turing machine.
In particular, we are hopeful for the significant application in the natural language
processing. The ongoing analysis of the structure of the Panini and those of later
grammarians will be added by the development of the software to implement

“Ashtadhyayi” in digital computer.
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EGG LAYING BEHAVIOUR OF A TROPICAL BIRD SPECIES, THE PIED
BUSH CHAT (SAXICOLA CAPRATA)

Vinaya Kumar Sethi Dinesh Bhatt
Faculty of Modern Studies, Department of Zoology and Environmental Science,
Uttarakhand Sanskrit University Gurukula Kangri Deemed to be University
Haridwar Haridwar

Amit Kumar

P.S. Patti Kalyanpur, Rampur, Uttar Pradesh
Abstract:

Estimates of laying times and duration, combined with observations of pair interactions
around the time of laying contribute to our understanding of several aspects of the
avian biology. However, egg laying behavior of the most Indian song birds is poorly
studied. Therefore, we studied the egg laying behaviour of the Pied Bush Chat (Saxicola
caprata) in Haridwar district of Uttarakhand state. Behaviour of ringed individuals
was observed using prismatic binocular and camera. Analysis of data revealed that the
mean hour of laying was found 07:08, at least one and half hour after mean sunrise
time (05:33). The mean laying time in relation to sunrise was found SR +95.2 + 32.8
min, and did not vary with laying order. The duration of laying bouts ranged from 5 to
39 min and remained almost consistent throughout the laying cycles. Eggs were laid
daily with a mean interval of 24 hrs 14 min. In most cases, females were accompanied
by their mates when approaching the nest to lay. Furthermore, males immediately joined
the females after leaving their nests following laying. Females mostly remained engaged
in various activities such as foraging, chasing the intruding females, calling, singing

with mate etc. before and following laying.
Introduction:

Many aspects of the breeding biology of wild birds have been studied thoroughly,
but the time of day of the egg laying and the duration of laying bouts are poorly known

for most passerine species (McMaster et al. 1999). Based on the handful of studies to
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date, passerines appear to lay either within a restricted period around sunrise or later in
the day with significant variation in laying times (e.g. Weatherhead et al. 1991,
Oppenheimer et al. 1996, Gill 2003). Similarly, the time it takes to lay an egg, or laying
bouts, varies considerably from just a few seconds to over an hour (Nolan 1978, Muma
1986, Sealy et al. 1995, McMaster et al. 1999, Peer and Sealy 1999). Likewise, the
time interval between eggs is usually close to 24 hrs, although longer and more irregular
periodicities have been noted in a number of species (Skutch 1952, Schifferli 1979,
Astheimer 1985). In addition, there exists very little information on the interactions

between females and their mates before, during, and after laying (Gill 2003).

Estimates of laying times and duration, combined with observations of pair
interactions around the time of laying contribute to our understanding of several aspects
of the avian biology, such as energetics, hatching asynchrony, the timing of brood
parasitism and copulations, and patterns of mate guarding (McMaster et al. 2004).
Therefore, this study focuses (1) to determine egg laying times, laying-bout durations,
and time interval between laying of successive eggs in a tropical bird species, the Pied
Bush Chats (Saxicola caprata), and (2) to determine the behavior of males and females

around the time of laying.
Materials and methods:
(i) Study Species:

The Pied Bush Chat (Order Passeriformes, Family Muscicapidae) is a tropical
songbird that occurs discontinuously from Transcaspia and the Indian subcontinent to
South-East Asia, the Philippines, Indonesia, New Guinea and New Britain (Ali, Ripley,
2001). This species is insectivore and found in open habitats. The breeding cycle of the
Pied Bush Chat including the nesting behaviour has been well described by Sethi et al.
(2010, 2013). Males use dawn chorus from their respective territories during the breeding
season (Ali, Ripley, 2001; Sethi et al., 2012a). Males deliver large song repertoires
with a singing pattern of immediate variety, where neighbouring males share significantly

more song types than non-neighbouring males (Sethi et al. 2011a, 2014). Females also
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deliver songs and the structure and the contexts of the female song have also been
studied in detail (Sethi et al., 2012b). Other than the songs, this species delivers a
variety of call repertoires under different contexts (Sethi et al. 2012c). Female removal
experiments conducted on this species have revealed that males use dawn chorus to
mediate social relationships with neighbouring males to proclaim an established territory
(Sethi et al. 2011D).

(ii) Methodology:

Observations were made in district Haridwar, Uttarakhand state, India. Field
visits were carried out generally on alternate days or as required for recording nesting
activities. Intersexual colour difference found in this species helped in the collection
and interpretation of field data. Behaviour of individuals was observed using 8 x 50
prismatic field binocular (Nikon) and still camera (Nikon FM 3A with 300 mm zoom
lens). Individuals were ringed for unique identity. Data were analyzed following standard

statistical tests (Zar, 1999). Results are reported as mean + SD.
Results and discussions:

The mean hour of laying was observed as 07:08 for the 55 cases measured, at
least one and half hour after mean sunrise time (05:33). The mean laying time in relation
to sunrise was found SR + 95.2 + 32.8 min, and did not vary with laying order (F = 1.4,
df=3, 51, P>0.05). The duration of laying bouts ranged from 5 to 39 min and remained
almost consistent throughout the laying cycles (F = 1.4, df =3, 51, P>0.05) (Table 1).
In general, the timing of egg laying varies considerably among avian species. For
example, species may lay eggs before sunrise (Brown-headed cowbirds Molothrus ater,
McMaster et al. 2004), shortly after sunrise (Red-winged blackbirds (Agelaius
phoeniceus, Muma 1986), about two hours after sunrise (Gray catbirds Dumetella
carolinensis, Scott 1993) and throughout the day (Dusky flycatchers Empidonax
oberholseri, Oppenheimer et al. 1996).

In the present study, eggs were laid daily and females never skipped laying

days. The eggs produced by a given female on consecutive days were laid nearly 24 hrs
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apart with a mean interval of 24 hrs 14 min (N = 33). On 34 out of 55 occasions,
females were accompanied by their mates when approaching the nest to lay while in
remaining occasions females approached the nest alone. When females were in their
nests their mates perched usually within 10-15 m, and often less than 5 m of the breeding
nest. On twelve occasions, these close perching males sang loudly when females were
in the nest to lay. In most of the cases, males immediately joined the females after
leaving their nests following laying (n = 29) or otherwise males flew directly to the
females (n = 9). However, in some cases females were joined 3-10 min after leaving
their nests by their mates (n = 13). In the intervening time, these females perched
silently around their nests and sometimes foraged also. In four instances females flew
out of sight once they left their nests, and it could not be determined that when the pair

came into contact.

Rhythmic 24-hr laying periods, as exhibited by the Pied Bush Chat, are common
and tend to occur in various species (Muma 1986, Scott 1991). The egg spends roughly
24-hr in the oviduct before being laid and in species with 24-hr intervals between
successive ovulations, laying happens daily at about the same time. However, there are
numerous examples where intervals between laying of successive eggs become more
than 24-hr to even 3 days (Astheimer 1985, Marchant 1986, Watson et al. 1993).

Females mostly remained engaged in various activities such as foraging, chasing
the intruding females, calling, singing with mate etc. before and following laying. After
dawn singing, males produced whistle like calls in the morning and many times females
also joined the males. Females produced calls for almost similar duration before (7.8+3.9
min, N = 7) and following (9.1£4.5 min, N = 11) laying and the difference was not
significant (t = 0.41, df = 13, P>0.05). On some occasions, when the focal female
observed any intruding female inside or nearby the territorial boundary, she sang and
chased it out for long distance before (N = 4) and after (N = 5) laying. Additionally,
females performed ‘song-answering’ to their mates before (N = 6) and after (N = 8)

laying.
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Table 1: Egg laying time and bout duration in Pied Bush Chat in relation to sunrise

Eggs | Laying time relative to sunrise (SR) | Mean time of day Bout duration (min) N
legg | SR+77.6£17.9(SR+52 to+107) |06:5140.02 (06:02-07:35) |20.2+10.1 (6-32) 8
Il egg [ SR+107+33.2(SR+60 to+166) | 07:24+0.02 (06:12-08:45) 122.3+£10.9 (9-39) 14
111 egg | SR+95.2+28.5(SR+59 to+167) |07:07+0.02 (06:10-08:03) |24.1+9.6 (6-37) 18
IV egg| SR+93.5+40.8(SR+51 to+185)  |07:04+0.03 (05:58-08:35) |17.2+8.7 (5-32) 15
All eggg SR+95.2+32.8(SR+51 to+185) | 07:08+0.03 (05:58-08:45) |21.2+9.9 (5-39) 55

Observations revealed that most female Pied Bush Chats (>60% laying
occasions) were accompanied by their mates to the nest before laying, males foraged
close to the nest during laying, and pairs re-united shortly after laying. Weatherhead et
al. (1991) speculated that the time of laying may reflect selection that favors a particular
time for fertilization, which in turn may reflect the best time for copulation and
consequently solicitations, copulations, and mate guarding have been expected to be
most frequent shortly after laying. Thus, it may be argued that the male Pied Bush
Chat, in this study, were guarding their fertile mates from the copulation attempts of
extra-pair males. In some cases (n = 9), where males did not join the female, females
sought out their mates after laying. Such observations put forward a substitute
explanation that both sexes might be guarding their pair bond against divorce by either
member of the pair (Hall 2000, Gill 2003).

The laying time of Pied Bush Chat coincided with the intense period of the
daily activities. For example, females were equally active in calling, interacting with
intruder females and performing song-answering with mate before and following laying.
It has been suggested that egg laying should be less likely to occur at such a time
because of the potential risk of damage to an oviducal egg or as a result of energy
constraints (Schifferli 1979, Oppenheimer et al. 1996). However, these factors appear
to have a negligible influence on the time of laying in the Pied Bush Chats. Like the

o)

— 3T T, TEEER 0% {205)

N/



= RNI : UTTMUL00029 ISSN : 2347-9892

Pied Bush Chat, inconsistencies between time of laying and female activity have been
noted in other bird species also. For example, in American robin (Turdus migratorius),
an early morning to late afternoon layer, no differences in female activity were observed
before or after the laying (Weatherhead et al. 1991). Similarly in European starlings
(Sturnus vulgaris), most laying occurred near the end of the peak period of morning
social activities (Feare et al. 1982). These considerations suggest that laying times per
se may not be the focus of natural selection in some species. Rather, laying times
appear to be determined primarily by physiological mechanisms involved in egg

formation, such as hormone surges and ovulation (Oppenheimer et al. 1996).
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Abstract

It is a well established fact that the Vedic Literature is a repository to all kinds of
knowledge. This sacred Literature is the lighthouse for humanity. After going through the
literature one would find the prominence of nature therein. And, among various constituents
of nature, high importance has been given to plants. Among numbers of plants mentioned
in Vedic Literature, Palasha (Butea monosperma) is highly revered. It finds mention as “Parna’
in Riga Veda & Atharva Veda. The plant is significant from both cultural and medicinal point
of view. If tri-foliate formation of its leaves represents the Holy trinity with Vishnu in the
middle Brahma on the left and Shiva on the right on one hand, it is used for medicinal purposes
on the other hand.

Key words - Palasha, Vedas, Plants, Yajna.
INTRODUCTION :

Earliest records of ancient Indian Civilization and Culture amply make out the fact
that, the Vedas are repository of all kinds of knowledge. As per Indian tradition, Vedas are
eternal (nitya) and uncreated (apauruseya). The sacred literature of India, inferior to none
in variety or extent, is superior to many in nobility of thought, in sanctity of spirit, and in
generality of comprehension®.

Now, when researches on Vedas are going on, it is becoming loud and clear that
Vedic Literature is not just a religious record, but it is also a treasure of high knowledge of
various sciences including microbiological aspects. We find today that in fact all branches of
research projects are trying to seek their light from Vedic literature.

After going through the literature under Vedic Tradition, one would find the
prominence of nature therein. Man has not been only in communion with nature since Vedic
times but also fascinated by it.
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Among various constituents of nature, high importance has been given to the plants.
In effect, trees have played a vital role in the field of human welfare and they are doing it
even now. They shall be playing this important role so long the human life exists on the face
of the earth?. There is perhaps no object in nature that adds so much to the beauty of a
landscape as tree®. Hence, the Vedic seers have offered prayers to the Earth for bearing
plants?-

T U AT Shalesi<d [a8agll
e} fomgued awdmEEsEREA||

Vedic seers offered prayer to God for the purpose of making plants and herbs sweet
and invigorating®. As Vedic seers found large numbers of uses of plants, they developed a
thought of veneration towards plants. A sense of worshipping plants became part and parcel
in the life style of Vedic seers. As they felt that plants had divine qualities within them, they
placed them in the list of Gods and prayed for protection®. They made it clear that plants are
helpful in delivering human being from sin” and in aiding ailing mané.

Plants are repeatedly mentioned in connection with customs, traditions and beliefs.
In fact, no religious ritual is treated to be complete without some sacred plants being used?®.

Among number of plants mentioned in Vedic Literature, Palasha is highly revered.
There are many synonyms used for Palasha. Bhavprakash Nighantu says°-

Tesr: TRy auil afgen Whgsae:|
SRS aAaaiel SRIasal: Afgt:||

According to this, synonym for Palasha is- Kinshuk, Parna, Yajniya, Raktapushpak,
Ksharshreshtha, Vaatpoth, Brahmavriksha and Samidvar. Among these, ‘Parna’ has been
widely used in the Vedas. Aitreya Brahman' and Satpatha Brahman? have also mentioned
that ‘Parna’ is a synonym to Palasha.

MATERIALS & METHOD :

Literature under Vedic Tradition was read. Special focus was given on Vedas, Puranas
and Ayurvedic Literature. In this regard, various libraries were consulted including Central
Library, Ranchi University, Ranchi and Kamil Bulke Sodh Sansthan, Ranchi. Oral discussions
with well versed personalities in field of Sanskrit and Botany were also made.
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RESULTS & DISCUSSION :

Botanical name of Palasha is Butea monosperma®. It belongs to Leguminosae family4.
Commonly used names for Palasha in English are Bastard Teak, Bengal Kino tree and Flame
of forest. It is known as flame of forest because its flowers glitter so much in the sunlight that
it looks like the flame in the forest. In Indian Tradition, it belongs to Haritakyadivarg®.

It has already been stated that in Vedic Literature, the name of ‘Parna’, a synonym of
Palasha finds a place with prominence. In Riga Veda, ‘Parna’ has been placed along with
Ashvattha'’. Similarly, it has been placed along with Ashvattha and Nyagrodha in
Atharvaveda®®. In the eight mantras of Atharvaveda we find detailed discussions about
‘Parnamani’ and its various benefits!®. Another synonym of Palasha, ‘Kinshuk’ has been placed
along with Shalmali tree in Riga Veda®.

Palash has been mentioned as Brahmaswaroop (identical to Brahma) in scriptures.
Padma Purana says?!-

TSN SRS THER ||

It is a well-known fact that Brahma is the creator?2. This indicates that Palasha has
something to do with the creation of the universe. In later Vedic texts, Palasha has been
mentioned as Brahmavriksha. Vedic seers had great reverence for this tree. It is clear with
this mantra®-

ERERSIEIEEIC I EA R I TR |
IEAIfEdl TEdsT o = afE 94l

Here a Vedic seer says that Palasha is Brahmavriksha. He prays the vriksha to provide
him the faith and wisdom. He says that the Palasha tree is the king of all trees.

According to Acharya Sayana, Palasha has its origin from Soma®. As per Vamana
Purana, the plant has originated from the right side of Yama’s body?. In Taitiriya Samhita, its
origin is supposed to be from Gaytari along with Soma?®. As per Satpatha Brahman, from the
flesh of Parajapati, Palasha was produced?. Hence, the tree has much sap in it, thatis red in
colour.

The Hindus consider the tree sacred. They consider it sacred, because of the tri-
foliate formation of its leaves, which represents the Holy trinity with Vishnu in the middle,
Brahma on the left and Shiva on the right?. This apart, Palasha, the flame of forest is
considered sacred because it has fulfilled the needs of mankind since ancient times?. The
tree is considered to be sacred to Soma (Moon). The flowers of this tree are offered to several
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Gods and Goddess. They include Ganesha, Shiva, Vishnu, Surya, Lakshmi, Parvati etc®. The
leaves and sticks of Palasha tree are used for purifying objects being used for Homa purposes.

Starting from Upanayan Sanskar to Samavartan Sanskar, there are various uses of
Palasha. As per Grihyasutras, a Brahman boy has to use a staff of Palasha during Upanayan
Sanskar (sacred thread ceremony)3. Manusmriti echoes the similar view 32

SO Seaqens & S|
Uordigrell A9l SUSHERa G|l

The staff should be as high as it may reach up to the hairs of Brahman boy. The staff
should be straight, unwounded, good looking, unirritating to others, with bark intact and
unburnt®,

It is used in several other ceremonies. It is a common practice to use the leaves of
the tree in ceremonies connected with the blessings of the calves to ensure their becoming
good milkers34. As per Vedic Index, in Riga Veda its description is found as decorating flowers
for the marriage chariots®. Dry twigs of the plant are used in the sacred fire ‘Homa’. Its wood
is sacrificial. From the wood are made utensils used for sacred purposes. The cover of Yajniya
Sthali was made of Palasha wood?. Sthali was a vessel used for cooking materials for Yajna
purposes¥. Other Yajna utensils such as ‘Chamas’, Yajna Stanbha’, ‘Shruv’ etc were made of
Palasha wood. Chamas is a vessel used during Yajna for keeping Soma3®. Shruv relates to a
small spoon, which was used for carrying fuel for offering an oblation with sacred fire®.

Palasha is one of the samidhas considered to be very pious for sacrificial fire-
HRTE WG SGrRIATS |
STATHRT STgcerErl gal: g4f: ShHTq S|
Matsya Purana expresses similar view*!-
3T : TS ST faoe: |
sfigrr: Ot ot wETEE |fhe: wEw|

The Purana considers that the Palasha wood is considered as best for ‘Homa’
(Sacrificial fire). This is why one of the synonym of Palash is ‘Yajniya’.

The importance of Palasha tree in Indian Tradition could be established by the fact
that one who just touches or sees the tree gets rid of all sins*-
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THFOIEEERE O 9 9TIed: T
3 @A gl famTgehIion Yo ||
Palasha is used for the purpose of Vaastu Shanti®*. According to astrologers, the

plant is used in sacred fire (yajna) to have the benevolent effect of the celestial body, the
moon. It is associated with ‘Purva Phalguni’ Nakshatra*.

In Mahabharata, there is a description of forest named after Palasha. It was called
‘Palasha Van’. It was a forest where people went for pilgrimage. It is said that the great sage
Jamdagni performed Yajna there. All the significant and pious rivers arrived there in a
personified form to help the sage®.

The powder of the Palasha flower is used during Holi festival*. The flowers yield
brilliant yellow dye, which is used for various purposes®.

Apart from cultural importance, the Palasha is known for its medicinal values.
Bhavprakash Nighantu says*-

AT SOl T8 TSN FURIEH S
AR, Soevas: ot T
FSIE: Shgehi&ah: TEel ReRATSl

According to this Palasha improves the digestive power and increases the appetite.
It improves sexual vigour. It is pungent, astringent, bitter and cooling. It is helpful in curing
ulcers, swelling, triad of vata, pitta and kapha, piles and parastic infestation. It is highly useful

in union of fracture of bones.

Going by the Ayurvedic Literature, Palasha’s bark, alkali quality, seed, root, leaves,
flower all are used for medicinal purposes. Charak-Sanhita prescribes 38 medicinal use of
Palasha. In Sushrut Sanhita, 46 different uses of Palasha have been described®.

For checking diarrhoea, decoction of Palasha fruit is mixed with milk and is given to
the patient. Thereafter, warm milk should also be given as per requirement and capacity’-

G ShshaIasad Asfa =
TABFATTHE b o 9o el

Juice of Palasha petioles after cooking with Ghee should be given with honey for
bleeding problems>!-
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For treating worms, decoction of Palasha seed or paste of the same with rice water
should be taken®2-

YA STEeRE hosh o UGS

For curing colic, soup prepared with Palasha mixed with sugar should be given53-

Jegl G 1Sty e s A

Traditional healers use Palasha for treating leprosy, cough and blood disorders. They
believe that it is useful in curing burning sensations and thirst related problems.

CONCLUSION :

It is crystal clear that Palasha has gained its importance right from the Vedic time
and is considered as highly useful in modern era too. It is not only part and parcel of Indian
culture, but also used as medicinal plant. Its blossoming is a sign of coming of spring season
%4, The flower is offered to Gods while offering prayers, used as an important item during
Hindu Sanskars and utilised as a medicine.
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Aerobic and Anaerobic Activity

Is Tennis Aerobic or Anaerobic?

Dr.Chandra Shekhar Sharma
Sports Department
Uttrakhand Sanskrit University, Haridwar

Tennis is an engaging sport and a fun way for individuals of all ages to keep fit.
Whether you play singles or doubles, tennis promotes tactical thinking, alertness,
speed and explosive movement. Tennis offers a variety of health benefits, including
boosting your mood, improving your cardiovascular system and reducing stress,
according to a review published in the June 2009 issue “The Physician and Sports
Medicine” journal. Tennis is categorized as an anaerobic activity, which differs from
an aerobic activity.

Anaerobic Activity

Anaerobic exercise requires short bursts of high-intensity movement that last anywhere
from a few seconds to no more than two minutes. Anaerobic activity is coupled with
brief recovery periods. The movements promote power, strength and speed. Tennis,
soccer, volleyball and sprinting are all anaerobic sports. As a tennis player when you
rush in for a return, you are engaging in anaerobic activity. Anaerobic exercise gets
your heart pumping, requiring you to work at 80 to 90 percent of your maximum heart
rate.

Aerobic Activity

Aerobic activity is a movement that is more steady and sustained. Activity lasting
longer than two minutes activates the aerobic system. Running, cycling, jogging and
long distance running are examples of aerobic exercise. It requires you to function at
a lower intensity for a longer period of time. Aerobic exercise is activated when you
reach about 70 to 80 percent of your maximum heart rate.

Energy Use

When you perform aerobic exercise your body uses oxygen for energy. Your
cardiovascular system pumps oxygen throughout your body to your muscles and
tissues, allowing you to maintain movement for extended periods. Aerobic exercise
promotes endurance. On the other hand, when you engage in tennis or any other
anaerobic exercise, your body uses glycogen for energy. Glycogen is a stored form
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of glucose found throughout your body, including in your muscles. Anaerobic means
“without oxygen,” and this type of exercise builds strength and promotes lean mass.

Calorie Expenditure

While fat burning is commonly associated with aerobic activities, you burn more calories
playing tennis than you would while doing aerobics. Because tennis requires short
bursts of high-intensity activity and relies on glycogen, it expends more calories than
regular aerobic activity. For example, a woman weighing 140 pounds can expect to
burn anywhere from 600 to 900 calories during an hour-long game of singles tennis.
On the other hand, a woman of the same weight engaging in an hour of aerobics
burns between 350 and 650 calories, according to the American College of Sports
Medicine.

Is Swimming Aerobic or Anaerobic?

Swimming can be either an aerobic or anaerobic exercise depending on a variety of
factors. Your fitness, the intensity of your workout and the duration of your swim can
affect whether your body utilizes oxygen, which is the main difference. Aerobic and
anaerobic workouts have their perks, but understanding each and the correct way to
utilize them will benefit your fitness.

Aerobic Swimming

During aerobic exercise your body’s demand for oxygen can be met and your intensity
sustained. Any exercise you can maintain for more than two minutes will be aerobic.
Aerobic swims are those that are longer in distance and duration. These swims are
performed at an easy to moderate pace. Using the Borg Rating of Perceived Exertion
scale, which measures physical intensity for a given effort on a scale of 6 to 20, an
aerobic swim would fall somewhere between 7 and 13.

Aerobic Benefits

During aerobic swimming your body is under limited stress. This allows you to swim
a more comfortable and effortless stroke. The more aerobic swimming you do, the
greater your aerobic capacity will be, and thus the faster you will be able to swim for
long distances. With practice, an increase in aerobic capacity will allow you to develop
the skills necessary to swim for extended periods of time. Your muscles will build
strength and endurance with minimal post workout soreness.
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Anaerobic Swimming

During anaerobic swimming, your body is not able to keep up with your muscles’
demands for oxygen. This type of swimming occurs when you swim at an intense
rate. The higher your anaerobic threshold, the longer you will be able to sustain a
challenging effort. Typically this type of swimming will only be able to be sustained for
two minutes or less. This type of swimming will mimic a race-pace effort and lead to
lactic acid buildup in the muscles. Lactic acid is the muscle’s response to a lack of
oxygen and it causes the burning sensation within the muscles often experienced
during sprinting or fast swims.

Anaerobic Benefits

Anaerobic swimming will help build your lactic threshold; the more anaerobic swims
you do, the more adept your body will become for high-intensity workouts. Anaerobic
swimming can be done by sprinting or swimming for set distances. This will help build
muscle strength while also burning a great deal of calories. Swimming in an oxygen-
deprived state will make your body more efficient at delivering oxygen to your muscles.

Both aerobic and anaerobic exercise allows you to burn calories, increase aerobic
capacity and improve overall health. If your primary exercise goal is losing weight, the
argument between aerobic and anaerobic exercise comes down to one of quality
versus quantity. Aerobic workouts are less intense, but they take much longer. You
can burn more calories in a shorter amount of time with anaerobic exercise.

Energy-Producing Systems

When you work out, your body requires a constant supply of energy to keep you
going. During light or moderate aerobic exercise, almost all of this energy from carbs
and fat is produced using oxygen through a process known as oxidation. When you’ve
exceeded your aerobic capacity and increased your heart rate above 80 percent of its
maximum, you’ve entered the anaerobic zone. In the anaerobic zone, your body
produces energy instantly through the breakdown of glycogen stores.

Calories Burned During Exercise

To lose one pound of body fat, you need to burn approximately 3,500 calories. The
higher your heart rate and the more effort you put in during a workout, the more
calories you’ll burn. Still, because anaerobic exercise is so intense, you can only
keep it up for a few minutes at a time. Because of this, the number of calories you'll
burn during a workout is somewhat limited. Taken minute-for-minute, you will burn
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more calories exercising anaerobically than you will aerobically, but you may be able
to burn more total calories with a long, slow jog as opposed to some short sprints on
the track.

The Afterburn Effect

Although you may burn more calories during an aerobic workout due to the amount of
time you can exercise, you will lose weight faster with anaerobic exercise. Perhaps
the most significant component involved in anaerobic weight loss is what researchers
call the afterburn effect. In fact, up to 95 percent of the calories burned in an anaerobic
workout are lost after you're done training, according to Dr. Christopher Scott, PHD,
an exercise physiology professor at the University of Southern Maine. This is due to
a combination of excess post-exercise oxygen consumption and the hypertrophic
muscle-building process that is kicked off with intense exercise. Interestingly, while
this process is kicked off through intense anaerobic training, increased post-exercise
oxygen consumption is an aerobic process.

The Bottom Line

Although you can lose weight faster with anaerobic exercise, there are some drawbacks
involved. When you ramp up the intensity of your workout, you also increase the
potential for injuries. Sprinting and other forms of anaerobic exercise should not be
performed on consecutive days to allow for proper rest and recovery. One of the
additional benefits of anaerobic exercise is the effect on your musculature. While
aerobic workouts will trim fat, anaerobic workouts can help burn calories and give you
the shapely, muscular appearance you're looking for. If you want to get the benefits of
both types of training, consider performing intervals on the track. Interval training
consists of alternating between periods of high and low intensity. That way, you can
get the benefits of multiple anaerobic bursts of exercise while conditioning your
cardiovascular system.

The applicability of aerobic and anaerobic exercises makes the exercises more
intense and easy, which made the difference between them. Tennis and swimming
both the activity may be aerobic and anaerobic, depends on the workout. There are
many more things to be researched out related to aerobic and anaerobic.
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The Non-Verbal Communication in The Natyasastra
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Abstract

Communication is a natural phenomenon. It is a cyclic process. There are different
forms of communication. These include the Verbal Communication and the Non-verbal
Communication also. The other forms can be classified as Audio,Visual and Audio-
Visual or as a Intra-personal Communication, Inter-personal Communication, Group
Communication and Mass Communication. Out of these Non-verbal Communication
plays the pivotal role in the effective communication.

It not only expresses its independent meaning but also helps the receiver of the messages
in understanding the complete meaning of the spoken word.

The way Non-verbal Communication has been described in our Vedic text and Sanskrit
literature is unmatched. It is the literature and text of the Vedic as well as Sanskrit
literature that described the various forms and uses of Non-verbal Communication. In
comparison to Vedic and Sanskrit era scholars, the modern communication theorists
and scientists description of the forms and uses of Non-verbal communication are
limited. Furthermore, as per the available historical record it is the Vedic and Sanskrit
texts that identified the Non-verbal Communication forms and their uses first time in
the world history .

The aim of this paper is to trace the roots and description of Non-verbal Communication
in the Vedic and the Sanskrit literature and bring before the scholar world of
communication. The study is based on the Natyasastra of Bharatamuni. The secondary
data have been taken into account in this study. This is an exploratory research and
content analysis has been done in this study.

Keyword: Major Limbs (4nga), Minor Limbs (Upanga), Gesture(Angika)
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Introduction:

In Natyasastra ,Bharatamuni explains the different kinds of Non-verbal expressions.
According to Bharatamunic the Histrionic Representations is known to be
fourfold:Gestures(Angika), Words(Vacika),Dresses and Make-up(Abraya) and the
Sattva. Describing Histrionic Representations(Abhinaya ) Bharatamuni identifies
different types of gestures. He says that there are three types of gestures:

1.
2.

—— T T, fqHER Q02§

That of the limbs(Sarira)
That of the face(Mukhaja)

That related to different movements of the entirebody(Cestakrta) including the
Sakha, The Anga and The Upanga

He further says that Dramatic performance in its entirety relates to the six limbs
including the major and the minor ones, such as head, hand, lips, breast, sides
and feet. He elaborates the uses of the different major limbs as well as minor
limbs which helps the actor/narrator to communicate his message to receiver/
audience. These major limbs and minor limbs work as an effective tools to
realise the Sadharinikaran (Equal footing) state between the Sender(Actor/
Director/Narrator) and Receiver(Viewer/Audience). The modern communication
theorists/scientists have also recognised the importance of Non-verbal
Communication and identifies its various forms. But, these are not so elaborative
as Bharatamuni described. Bharatamuni not only identified and gave the long
list of Non-verbal expressions but also described their uses.

Hence, this paper entails the traces of the Non-verbal Communication pattern
described in the Vedic and the Sanskrit text as well as literature. The study is
based on Bharatamuni’sNatyasastra only.

Objectives:
The following are the objectives of the paper:
To trace the roots of the communication in Sanskrit language

To find out the Non-verbal Communication importance in the Vedic and Sanskrit
era & literature

To provide the exploratory knowledge to modern communication scholar and
researcher as a base point to do further research in the field of the Vedic and the
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Sanskrit languages and literatures to understand the communication phenomenon
in the Indian context.

Research Methodology:

The Exploratory research design has been applied to this study . The Content Analysis
method has been applied in this study and the data collection is based on secondary
data.

Discussions:
Non-Verbal Communication in Vedic & Sanskrit Text-Natyasastra

Bharatamuni describes about the following four ways of Histrionic Representation in
the eighth chapter ‘Angabhinaya’:

1. Angika(Gesture)
2.Vacika(Words)
3.Abarya(Dresses and Make-up)
4.Sattva

Among the various modern communication forms, Gesture is considered to be as Non-
verbal form of communication. Bharatamuni has described the three varities of
Gesture(Angika):-

a.Sarira(Limbs)
b.Mukhaja(Face)
c.Cestrakrta(Movement of the entire body)

He further explains that Dramatic Performance in its entirety relates to the six Major
Limbs(Anga) and six Minor Limbs(Upanga). The six major limbs comprises of head,
hands, breast, sides, waist and feet while the six minor limbs include eyes,
eyebrows,nose,lower lip and chin.He also elaborates that different gestures support in
expressing sentiments(Rasa) and states(Bhava).

In the eighth chapter of Natayasastra thirteen types of the gesture of head and thirty six
types of Glances have been mentioned which expresses the different sentiments of the
various psychological states. The 36 types of glances includes the movements of nine
gestures of eyeballs,nine of eyelids and seven of eyebrows.. Besides these, six nose
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gestures,six chick gestures six lower lips gestures, seven chin gestures, six mouth
gestures and nine types of neck gestures have been identified and their different
connotations have been explained.

In chapter ninth-Upangabhinaya, sixteen gestures of hands have been described with
their different uses.

In the chapter tenth-Sharirabinaya, five kinds of breast gestures, two types of side
gestures, five types of waist gestures, five types of thigh gestures, three gestures of
belly, five types of shank, five gestures of feet and the carries along with their uses
have been elaborated.

Conclusion:

The above description clearly states that in Natyasastra not only the various types of
gestures have been identified but also their applications were described to express
different moods and sentiments.It clearly establishes the fact that the significance of
Non-verbal communication in sharing ideas and thoughts with groups as well as with
mass were realised and understood in ancient Vedic and Sanskrit language era. In a
logical and scientific manner Non-verbal communication uses were established and
practice way before the modern era.These are articulated by the Indian traditional media
which are easly traceable even to-day in the various folk dance and drama. This also
corroborate the fact that the mode of communication was not only through verbal means
but also by Non-verbal means.
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- hreagd (), Afrd (), TeF (A1) T gRwRd (Fe) | S A w1
Tsheh¥T: FEUU FY STk Fglquel i foe=r w1 S 1

TIAEHAT T (FYFA) —Fepdl A w1 axta St el S §; foree gan, Hem w
foeifiaan &9 @ @ 98 EPiuwEre ggiaue | 9 U tempovies i W e
Sl 21 Yo B b1 AT WY H A B fau S-S wea % Sge 5,
HeT 3teren forctfiarar aefa 1 erven e 81 39 Frefofad aroft 9 oy ffar S dehar

T
150 R & STIHRA S - SO, aE=d, er, gefaataar s
2.5 A & STIHRA B] - YSgIAM, YMeafashiied STl
3. faafaar sxfa & oTHa B< - =994, IR, gE=<idde, e skl
— g TUH, 'FE'HTEIT Q09§ @
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T fafier fafya avfa ot s &1 ff == ot 21 Aot onf B W gamen aefa
AT TR ] T gafdaftEd ©< 1 AW € 3! gafatied 9vfa w1 o= 71 AR
Y-S Yhfd & AT a¥fa &1 WM 9 fFan S/; @ <=1 &1 @Y I @ S
B wgtatmio § g ot e T =T o qq ad SIS Wehiq & Tehel Wi T =T
Tl ST ifeh T hlethd T & I & I Ted & AWeaier wid 2| 39
Al T SeeteEH T W AW K1 WEY o g B S 21 A1 WK kT Fhfd
ot aefa & STt © Fifh SH T Tl 1 ggT el T ¢ 399 I a1 s
% 3R B< o [T FFId 1 A0 T 0 1=, @ 9% T & @WEd W gl ST Srml

Tferepe e (T) -7fq &1 S 95 © -Afagpar fd; (99 @ ot we1 <@ 21 vl &
e B o T Ry afq o] eraerd % wRl Bl § U a9 YA i Hei
et 8; 59 o &t o T R o vl 0 sk T Wiy & gia SweE {9
TR 3el 4 &l 995 & fau §aF o1 are eI godeR RO 9§ I,
SIRYHIR TE&R =0 § Jo TS UHISYHIh SS&R =01 § qo |/l i 9=l 1 T
fepan 17 3 v YRR €

TYTHIeR USeg o 0T | Jor U

forser =1 g @E ARl fornfT aen S
FHENEIECC I IR CL i

forser o1 ger o ArEarsH ikt foRnfa o 9w o SR

TERIEITIRI TSeR =0T § Jard el
et =1 wen a1 AEwdsTy ek fornfaeg T S gewE:

2wl § ded fgda ww @ wwon | U W % Squ< afd @y orien §; e uw
99 @ 31 BT €1 59 @F 1 g WEifeRH % "Es @ (length rhythm)®
H S TR 22| HAES ® TaRaHfaRiy W Al onfE staveri w1 orian B 7; fe™
el 1 O 1 SAHE Bl ST shi < W @ S ot qwell ¥ faun s o
M B 2; S B % U | Ifd 1 g9 el & dell § o faum-uieds g1 9
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o 1 T 9% Yt Bl €1 9 12 et & & WHE dlel € - Uehdldd 91 gl =
I & A T fgum g @

Tehatar- oA o o ftfre @ 1 1| g @1 o/ fdfee fom =
wrrer-o o o a1 | fae o Rl @ fae w1 iR o

e ® fop STel weharel W wnst w1 f90 6-6 1 ®; ol Mgl Siaret W wmnsd w1 g
4-4-2-2 1 2| THH S YRS Ydld eIl ©; el dfdehd T @ o B Rmefoh ue
A<M — 3 F=fa 17 9of % 5= € qenfa afads @ 7R @ fama fa= @)1 o
T B]I 6] AIgE® TH HH & T sTeht 7m0, A oS i =ewen & FIaR 16,
faum a1 1 e Tad gU el & fafor ) savashd B agiaere o df fafu= shat
1 i o fafa= @l & = HY STFURON hI GHSAET T B TRl FUdA HI gerl TS
I =l W Td ®UF 1 gl 52 HI = 9 H T 2

TSGR A (&) —U. HHEEA 3T 3 TR YhR i T i TGPl T AT Lo Hal
B Tl H f-fae gerar o 9ol o6 faeie e A afaw fed I W T st
sy St i €; TS Icepar fd a1 eaf4 el T 1 59 T HI o At
& IS o (stress thythm) @ &1 1 Gl 3P o%qd: I8 o<1 &1 A5dr<d
g S BT T W T I R A e 71 RadveawiT |l THAE T G
fagef 7 1w R

TGIAE H THHT AN S €1 AYA F WOl; Sl AreigH el €; A&ehd T
7 edf % HRO & YiAgEs wdid e 21 Tw & el & G Sremn 96l SR S
Fgl Wl 7; H f-fom ameet | oaa 9 3 dikd fae-fae @ S Rd
Tz 1 R A&k T A1 A HY A @ {1 qe ey o fonid: qee
A I W ST SH 9, A o1 Hee |l 9 dorsd ) Yehe fRa S 21
I YRR d9d & (IO 9 F ST S aret ar’, ‘faa’ enfe fde Sl 9 s &
S I Gk foRa a1 21 Al § dielt T @iell 1 SHewe Soied & Hwd Al S
1 & AT Fd RS & AU U & STeHit el dict & T 3T, N
1, W IRt 3N M1 TR H&l AIkepa i = wafd o f=-fa= 21 wgia w6
T¥fie ¥ Tl &1 AIKHd MG & STER & AR 3% &1 =34 fohal S™; a1 390 dgid &l

Ty T S wehdT
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WSThaT T (16T ) -9 HGSA g 3 Tk =g YohR 1 7 %1 Soora o 8; o
o YTl T A e hed B2 SUSIa B % efaiEgd 98 % SHR W A 36 W
FW e

Al FRVISTYITIE Hive Ae[ U T=afd 7<gfs: |

S SISSUHHSI §$ § §3S ISS I SIS

AU SRTET <e | SRR @i Ted: T W |

I SISS SIS SIS S §3SSSSIS SIS S

39 79 % YoM T Tt =R | 9¥m YR & i; awdid =R ¥ fgdia SRR b afd
o gl TN H T TR I A T Sooid i 21 I8 T Segd: 9l & TEfesy
T AR & 9% ¥ I Bl 31 ST B § R % Yo =R Juit o fawg # sifrem
BF ¥ STIRYT: YRR T TAUS & ST &1 TG & Jehewd= & Hiaud T
T ¥

T 7 farad oW d @ W o) wEveE e e e e

ST I =UEl Fel g hed W A6 GHUSH o HIAd AT

Tel ‘ veduge T ¢ wdiders | e &Y o iqaiedy uitefi e 21

FTET-SIIT-3H T THR o BT<E T&I H A0 STHR STews-eer & 2
sfaersy &1 ot ® - fagmee wfad efic o fagm #1 oga @ fea & SR W
ey % U 9% AW T € - oEEE, famss, fafa, afa o acnamn e & steme
TN W fern S e fagm Sean B €; S e we T R Yo I % S
BN W forn S aren fasm seEE # qer § oy e ¢ fo faese wen s @)
A i T WE @S G qun st wi U wer W § weiia femen s @1 faseg
1 gor | Ferfsuq o fasmm =1 foifa el S 81 77 % Y RO % GHE g W
forfa =1 wamT fohan St 21 SHE o steushifern fagm uREvel % Sw g §; o
Ifq wed &1 399 ff eroushifceh a9 il Tend ®E S 817 SEEeR ¥ Hege
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3 o 3o I TR & BI<E T&l & Afaied T =g TR & T8 &1 IR Tgad fowan
2P g Igd YRR HT UK Td: AHONE I & U T; S GG HT dEh el 2
I T2 foRan ST el € ToF € IR W1 Shi ofed 1efdaien ST B SY SRRl g
71 fog=1 wed €| e SU € U 9 & faug o o oavfede % w9 § 6 €
AR & F&hR | §09= SAfR seArqa’ onfs | oeq o, eew =, e A
amfg fafa= Trwifad 9e=sal H TenamiasiaE &l W ‘5eq o a’ 9]l ol fafasd &9
A WM o @1 36 YRR 9 e fe <uiH fraed fommesmar wfa:’ “anfy wdafaskifea
TR F UR H UhHAHGEATE w W (e, ¢ foemammr oenfs fafv= el # S
ATk fagm ¢; 98 <% Hi e ¥ fRfF T4 & FRO Fen@ 71 Wy
‘Rt 9% & =R BH ol fagm; St aRed 9vf % I €; i afd wer s,
7 fob I 9. AYFRA SN & STIHR STHRI: STIUM, ARG IRAFR & AU
9 ff FenarE H1 gdr 2@ St 21 saanR § ey fefefEd <9 ¥ ‘wane’ w
ST i W e ST R

W Tand foaar S A fafetee e Rgerd Tomgom)

AT & fof ST el B<:JaTe i e T 1edfRe & St § e SRR
W % ST Tasm 39 WAE W Al € S hidl §; A o] ored el i e |
T BN AR gid & efewm @ sefuy wd 9gEwe w1 ff Wew ®; s@faw
SATHIONICIEATHT TR o S AT - 8H i Retfd T Fer=ma a1 R 1 3&nT
foRal ST | STeTd 91 RIS o1 YR tefuey Ue weue § freg<e sifaerd sa=1 s
B ‘=Ha T = foar oeEsd 391 oK T ¥ e g R T & §E ¥ T
oA & Tt i ‘Tl d T WagEsh=< 9 1’ i H ‘we’ ug o
WA & FAN 9§ AIRE S e S wehdn B

T YR ofen J fafy= oty & FifaRdRAmr w1 A A AHd h EUR W
feres 95 df wega TR ®; W foRelt ramerfaeiy shifersafiarr fanen € - 39 fame
W 3 rEerfEqe § ==l 6 R B Tuske | ol sl it o & a<d o
I TR, A S, FARTS, FHAA, RIS q Fhe F @A & hifersh qRAT &
STYR W S ZaT9], 54, SfoRm, oY, Al ™, % Td W &9 ¥ Fxfa Jrst &1 3cad
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feran 212 difeher <3t © UET Ydtd 2l @ foh 3 Wt aemd wemsmd Vi, Vs, 4, 1, 1%,
2 wE3HEE % € AmeR 2

Tglquel 1 qefic ¥ o sfaa wdia e € for S et & wifess i & e1ER
faf=r sraseri &1 wifees afRmmT WiwR & =ifeul 1 sten A afaka 7fa & feqm
% %A H aendl & i URA w1 W w9 9§ FEw e g W freeq
ST

TS 21.

1. AGEE- a9, 2, fowse- 1% e, 3. faxfa- @fowm wmn, 4. afq- o 9o,
3foH AN TS gd A, 5, AAfa- FAT9] WISl TS gaAnn

I LN i WHR HH W 7 Hhaa el & 997 Tq g0 gwfay swifes
RET W g §; iU drerEHEee 1 o g See o9 Sl @l

T YR ST B M-l STaery-Hae &l eI aild g ST
T SR & g<d H wfuemmE & femt e waiet w1 afaws Seoa e )
Tl T8 eAe € foh wiermamae % el e wEiet w1 oo | gu STEEel i
Tfteshio] Srefamiaye &1 W 59 ST 1 Woh Wglauel ot &1 el & o i
T W TS 96 % R S hl 9 B [: I TR HITA A HIR el
ol TS 1 YA G Y hiadl § Schtedl 1 M e B S 9 9=l i ==
AEER A T GHET § IA-9 1 T T Tl B Tgamior § W@ o 99 & TR
Wi % T B o mew #) sam @ 9 v A fovmm wvkE w9 % W
g STl o STIAR W & T 1 FHEINSHE g A= i 3 | 3T geegul
2l

fasm =t efe A o e famss galfus dEaeia 8 aeiaest stean
% I WX o Y Sfed ®; W = w5 w1 erata ggiaeret § € w2l
& oIt oA WAl TR 1 WA foRfd sreen afq # e SUgE el g1 Al Ue Wl @i
Y o= =9 % o Hequl @i 1w afd § feran s gehar 21 57 Freml #1oeam
Wd gC AR W= % wgid w1 fmfo R s df W o bl s @ gk B
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A 1 gfawn & fau 92 & Sgiaqme | 98 ff &[ W@ =t fo gom
g IRl ® dRE<e % W H1 IRER el S Td o ASawsd & Sy @l
TEAAWS % oy Rl 1 YA fohal S| avdid 9% § Aeadwe % Sy Rl STl
ARG H1 FANT 621 S Gehal 81 Tg A oM S 9o T % TR qF GHIEA #)
fgdranfe well & TRE ¥ As9we U@ IRuwE & qarg 91 STg - 9 YER & @R’
v S €1 RO e © R el wei @ e 9 e s W) % wEn & fern
AHfw €9 ¥ TR & S R

TRl 1 < W 98 Hewqul © T o s & gd Afe s wmn o6 yEn
fopan S den agieri w1 URER fRa SR TEE T shaw W W gleen g 2 stfug
TR 1 Gid off 51 @l €1 3 el & e IS A1 SIS HehR, TR, @R,
TR T AHR & FAT & T H Toofehdl 71 S 21 2Meifier o | I €H % hR0T 39
el W g, qehl, TR S W el s TAN 8 Hehal 21

THIYHR e W o =A@ 61 A1 WA U 3! A TS e & o
& o0 W YA R S Al W TS B S o WY A g Gehdl &1 A1 14 9l ol
SHeieh o 3TSd 01 % 1% A Bl 1 A W & | A1 BT S dl 3Se @t
W MR A1 Sed @RI 1 94 Sfad gRm wRo1 98 € T afaqd wR W 3 et o
ITufera eier ferdl ST o1 3teareRTel e S 2l

I 4. TYEEA e & DRUAR & Hgrdl w1 foven fea @ uw v
T f 7 T T BRyAE & TOY WUl o © U DA hi S § RER
ek 21 Hhael T AN ke AR W B A0 TEY hi W el Y Fehdllfe S5
AN T HI Hod Tl & I H HAN (A % YR W IGH I hl THA TaI S Gahalll
o nifafrefa & I, fo8, 7, 89 onfs ay-uferl &t ifd w1 freaur =&t forem s
el

TR T GgId O fosiva: Su+ demes 9 ufte gy @1 3k 6 7YEed
3T & =998 & THEal ol 7H GHe[ g 9g1d § ST ST9AM fhan S=; @ 599
T oA Ik FgId 1 0 B Afug Fgid & T A § ST T AF oA
TRIE B
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EEEIEIG]

https://mypersonalmusicedlibrary.files.wordpress.com/2011/09/tal-table.pdf , August
27,2017

https://en.wikipedia.org/wiki/Bhairav_(raga) , August 27, 2017

| SR - YRAlT QlaerT; S 12.

2 o e 9 g EaHTaEataRTT afeeE wa T vl - g awter; s
2.

3l STIfderven Fale 9] S| STfqaiare Areaeferem aegfeefd:| svamamEi
q Fredareien-  aeevEiceeaeefeRem aRqfefa: TeegEEsty At
Feqfeerfa: dunfy weRfavismafeAsTa-yT Sfd:  TRfav e fenmsnia-y
graRerEdRIsTaae: " - o-aHer; IS 2.

4 gy & TR aTRaeRTe STeAf I Tl SUNRY Shafa-Haiea dg1 IR,
TR I Ul qRewarety 9 Wwq fog=rd, 7% maeEn: wufsag s q
TEudTeAed, Aurstreerar auifast o1 waidd o1 8<: a1’ - se-aHer; 73 2.
Y ORI - W TE T 9| qd: TERIvE, TS, TS dfd et
SRIMEH|"' - Sq-TqHem; TS 2.

o giide< w=q'’ -urforg gF; . O 9 SUeEE: | 9EvEr UhanemeE:]
~AHYTIT; T 381 . 'V WRH| - EiGTaHadEel IEE@rs; I 381.

7 g fagmes vafa dfse Rgenl’! -sg-adter; 7% 5.

ST AHIGT; TS 5.

? Mgy fg Iguremeai TYER Sl W & URY §5 §8 i, faeerd
AR, 551 U= 511 Td fo ToMl URY UUH SANR o §F U TN W]

(279)
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TEAH 7 HiedreRifon waif<d| TR g Sf-huiamen diedrenmin fHed=<, qaf-=o:
dfear s fagm@l’’ - S<IREkdER:; Sa:aHer; TS 298.

0 FuiErEaEssl T - S Hier; I8 17.

S THIGT; T8 17-18.

2 Iy IXE - H{FREd SHRW YTEGERENEAl AET: YRR T -
“ FenTellsEEEEEd: |- TVEEEE; 1.2.27 R HgTRiget; 758 3 @i ugfeeu|

B geresH: AER: Y1 aisfu ERisarfufa a5 sheel: WR: Fesae | digire:
ERISeRAT= | - B aHie; I 13.

14 guils eRfiemei= - B TEET; T8 13.

SEEHHIG; IS 18.

16 AR WO FARHET - S HleT; IS 14.

" SGTHIT; T8 19-20.

S HHIG; IS 19.

B ey ol fEERl W W SRRl ehfeqataee:  gafefogi:
- GUIT; T3 18.
*https://mypersonalmusicedlibrary.files.wordpress.com/2011/09/tal-table.pdf , August 27,2017

Zhttps://mypersonalmusicedlibrary.files.wordpress.com/2011/09/tal-table.pdf , August 27,2017
2 ‘g fg SRR U HROM|" - S EHIET; T3 20.

» g qreq fafaen - wreed, afdsar, TREd 91 - Se-EEeT; TS 20. YS9l afd
1 == GRS § %1 T R (ST WS 289) | . S 7 TEWEd: 36 WK § Sl
X THIET; TS 20.

*https://en.wikipedia.org/wiki/Bhairav_(raga) , August 27, 2017

TR HHIG; TS 20.

SYTYTIAATT T UTHOME; TS 94-95. The Cambridge Encyclopedia of Language; p.
171.

*https://mypersonalmusicedlibrary.files.wordpress.com/2011/09/tal-table.pdf , August 27,2017
NG THIET; TS 21.

S YTYTIAATT UG UT9T9T; 95 94. The Cambridge Encyclopedia of Language; p.
171.

LG THIGT; TS 289.
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Hagt.

i ; 44.

ST TR 53-54.

%4 srerer foreret Tmn Afaferfafom fagmt fosssefe: samui=mat’’ - og-awieT,;
TS 6.

Y gegTHIE; T3 6.

* ' giceet BRI U oy Jeamean| fefaReaT@miay teaenarssi=i|
T FeThofsagaers S<IsTadl’’ - o< wer; IS 5.

¥ U IER TR AT, Afaai] Al TR SqeYeh R IS Safased|
" -G THIET; TS 6.

0 Tfe.

4t STIE IR S Fataaateq afaafg e Tded| - S uie; I9 6.
2 TeRfe.

Bgg-qHter; I3 17.

Mg qaIAT; TS 21.

“Satyamurti. “Sanskrit Prosody, Linguistics And Music". Journal of Oriental Institute.Ed.
Rajendra Nanavati.

Baroda : Oriental Institute, 2009. Vol. LIX, p. 124.
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